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The Naval Postgraduate School (NPS) was established 
to serve the advanced educational needs of the Navy. 
The broad responsibility of NPS is reflected in its stat-
ed mission:
To increase the combat effectiveness of commissioned 
officers of the naval service to enhance the security of the 
United States. In support of the foregoing and to sustain 
academic excellence, NPS fosters and encourages a program 
of relevant and meritorious research which supports the 
needs of the Navy and the Department of Defense (DOD) 
while building the intellectual capital of NPS faculty.
To fulfill its mission, the Naval Postgraduate 
School advances innovation in the Navy and prepares 
officers for employing new technologies. The research 
program at NPS supports the mission of graduate 
education. Research at NPS
• advances knowledge in a wide range of 
disciplines relevant to the Navy/DOD; 
• maintains upper-division course 
content and cutting-edge programs; 
• provides the opportunity for students to 
demonstrate independent graduate-level 
scholarship in their areas of study;
INTRODUCTION
The Naval Postgraduate School is pleased to present the dissertation, thesis, and capstone 
project report abstracts for unrestricted research completed in December 2019 by the 
graduating class.
• Civil-Military Relations 
• Combating Terrorism Strategy and Policy
• Defense Decision Making and Planning 
• Homeland Security and Defense 
• Security Studies
• Stabilization and Reconstruction
• National Security and Intelligence 
 Regional Studies:
 » Middle East, South Asia, Africa
 » Far East, Southeast Asia, the Pacific
 » Europe and Eurasia
 » Western Hemisphere
School of International Graduate Studies (SIGS)
The unique programs and faculty expertise within SIGS seek to identify and address current and emerging security 
challenges and strengthen multilateral and bilateral defense cooperation between the United States and other nations. 
Areas of expertise range from nuclear nonproliferation to counterterrorism; from the history of war to emerging 
biological and cyber threats; and from the security aspects of political economy to international law. 
ACADEMIC PROGRAMS
MISSION
• challenges students with creative problem- 
solving experiences on DOD-relevant issues; 
• solves warfare problems; and
• attracts and retains quality faculty 
with state-of-the-art expertise.
To meet its educational requirements, the Navy 
has developed a unique academic institution at NPS 
and via distance learning (DL) through specially 
tailored academic programs and a distinctive 
educational experience tying academic disciplines to 
naval and joint warfighting applications. NPS has 
aligned its education and research programs to achieve 
three major goals: 
1. nationally recognized academic programs that 
support the operations of the Navy and Marine 
Corps, our sister services, and our allies; 
2. research programs that focus on the integration 
of education and research in support of current 
and emerging national security technologies 
and operations; and
3. executive and continuing education programs 
that support sustained intellectual innovation 
and growth throughout an officer’s career.
xiv
• Acquisition and Contract Management
• Advanced Acquisition Program
• Contract Management (DL)
• Defense Business Management
• Defense Systems Analysis
• Defense Systems Management
• Executive MBA (DL)
• Financial Management
• Information Systems Management
• Material Logistics Support
• Manpower Systems Analysis
• Program Management (DL)
• Supply-Chain Management
• Systems Acquisition Management
• Transportation Management
Graduate School of Defense Management (GSDM)
GSDM reflects the management side of national defense in support of operational requirements, with programs 
open to the U.S. uniformed services, DOD employees and contractors, federal employees, and international military 
and government employees. An integrated civilian and military faculty focuses on defense organizations, system 
applications, and instruction supported by extensive defense-oriented research. 
Graduate School of Engineering and Applied Sciences (GSEAS)
GSEAS provides advanced education in engineering and applied sciences while developing technological advances 
with strict application to DOD needs, thus setting it apart from civilian graduate schools of engineering. It is focused 
on preparing the next generation of U.S. and international leaders, military and civilian alike, for the uncertainties 
and challenges of a rapidly changing technological world.
• Applied Mathematics
• Combat Systems Sciences and Technology
• Electronic Systems Engineering (residential 
and DL)
• Mechanical Engineering for Nuclear-trained 
Officers (DL)







• Space Systems Engineering
• Space Systems Operations (residential and DL)
• Systems Engineering (residential and DL)
• Systems Engineering Management (DL)
• Undersea Warfare 
• Underwater Acoustic Systems (DL)
Office of the Provost
The Office of the Provost provides oversight to a specialized degree program that leads to a master of 
science in systems engineering analysis. Students benefit from cross-disciplinary course offerings and research 
opportunities found in GSEAS systems engineering and GSOIS systems and operational analysis curricula. 
• Systems Engineering Analysis
• Information Warfare
• Joint C4I Systems
• Joint Information Operations
• Joint Operational Logistics




• Software Engineering (residential and DL)
• Special Operations
• Systems Analysis (DL)
• Applied Cyber Operations 
• Computer Science (residential and DL)
• Computing Technology (DL)
• Cyber Systems and Operations
• Cost Estimating and Analysis (DL)
• Electronic Warfare Systems (international)
• Human Systems Integration
• Identity Management and Cyber Security 
(residential and DL)
• Information Sciences
• Information Systems and Operations
• Information Systems and Technology
GSOIS delivers graduate-level education and conducts cutting-edge research in four non-traditional knowledge 
domains responsive to U.S. military needs: information science and technology, military computer science, military 
operations analysis and research, and special operations and related defense analysis.
Graduate School of Operational and Information Sciences (GSOIS)
xv
STUDENT POPULATION
Figure 1. Total enrollment by student type for the 
fall quarter of 2019. Source: NPS Academic Affairs 
Quarterly Enrollment Report, AY2020/Quarter 1.
Independent scholarly work in the form of a dissertation (PhD), thesis (master’s/engineer), or capstone project is 
required for most academic programs. Student research projects address issues ranging from the current needs 
of the fleet and joint forces to the science and technology required to sustain long-term superiority of the Navy 
and DOD. Guided by faculty advisors, NPS students represent a vital resource within the DOD for addressing 
warfighting problems and maintaining cutting-edge expertise, particularly in a time when technology and 
information operations are changing rapidly. Naval Postgraduate School alumni think innovatively and possess 
the knowledge and skills to apply nascent technologies in the commercial and military sectors. Their firsthand 
grasp of operations, when combined with challenging projects that require them to apply their focused graduate 
coursework, is one of the most effective elements in solving fleet, joint-force, and regional problems. NPS 
graduate education encourages a lifelong capacity for applying basic principles and creative solutions to complex 
problems. NPS is also unique in its ability to conduct classified research. Classified theses are available on the 
NPS SIPRNet.
STUDENT RESEARCH
Source: Naval Postgraduate School Public Affairs Office
The student body at NPS consists of U.S. officers 
from all branches of the uniformed services, civilian 
employees of the federal government, and 
international military officers and government 
civilians. The student population distribution for 
December 2019 is shown in Figure 1 to the right.
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DEGREES OFFERED
Curricula meet defense requirements within the traditional degree framework through residential or distance-
learning programs. The curricula listed below lead to master's, engineer, or doctor of philosophy degrees. NPS 























• Identity Management and 
Cyber Security
• Security Studies
Master of Business Administration
• Master of Business Administration
• Executive Master of 
Business Administration
 
Master of Computing Technology







Master of Human 
Systems Integration
Master of Science





• Combat Systems Technology
• Computer Science
• Contract Management
• Cyber Systems and Operations
• Defense Analysis
• Electrical Engineering





• Human Systems Integration
• Information Strategy and  
Political Warfare
• Information Technology 
Management





• Meteorology and Physical 
Oceanography
• Modeling, Virtual Environments, 
and Simulation







• Remote Sensing Intelligence
• Software Engineering
• Space Systems Operations
• Systems Engineering
• Systems Engineering Analysis
• Systems Engineering Management
• Systems Technology
Master of Systems Analysis
Source: NPS Public Affairs Office
Source: NPS Public Affairs Office
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DECEMBER 2019 THESES AND DEGREES CONFERRED
The December 2019 graduating class produced 210 unrestricted dissertations, theses, and capstone project 
reports as part of the graduation requirement. Figure 2 indicates the distribution of this published research 
across each of the four NPS academic schools.
Source: NPS Public Affairs Office
Figure 2. Distribution of unrestricted dissertations, theses, and capstone 
project reports by NPS academic schools, December 2019
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ACADEMIC AWARDS ANNOUNCED DECEMBER 2019
Many departments honor graduating students for the quality and contributions made by their dissertations, 
theses, or capstone reports. The following listing recognizes students selected by NPS faculty and military 
associations for superior academic achievement and outstanding theses.
Campus-Wide
• Monterey Council Navy League Award for Highest Academic Achievement: Lieutenant Aaron Green, 
U.S. Navy 
• Marine Corps Association Superior Service Award for Outstanding U.S. Marine Student: Captain Jason 
Hotalen, U.S. Marine Corps, and Captain Daniel Patrick Grant, U.S. Marine Corps
• Air Force Association Award for Outstanding U.S. Air Force Student: First Lieutenant Michael L. Rowe, 
U.S. Air Force, and Major Jonathan Rodgers, U.S. Air Force
• The Association of the United States Army (General Joseph W. Stilwell Chapter) Award for Outstanding 
Army Student: Major Kevin Lee, U.S. Army
• Naval Postgraduate School Outstanding Academic Achievement Award for Department of Defense 
Student: Ms. Shannon Nevitt, Department of the Navy
• Monterey Kiwanis Club Outstanding International Student Award: Lieutenant Commander Kate Pisani, 
Royal Australian Navy, and Lieutenant Commander Schuchang Liu, Taiwan Navy
• Naval Postgraduate School Outstanding Academic Achievement Award for International Students: 
Lieutenant Commander (GS) Enric F. Amigo, Swiss Air Force
• Naval Postgraduate School Outstanding Academic Achievement Award for International Students: 
Lieutenant Commander Sunhye Cho, Korean Navy
• Naval Postgraduate School Superior Service Award: Captain Jessica Sunkamaneevongse, U.S. Air Force
• The First Command Military Leadership Award: Major William “Bill” Muir, U.S. Air Force
• The Military Officers Association of America Joint Service Warfare Award: Lieutenant Commander 
Michelle Isenhour, U.S. Army
Graduate School of Defense Management (GSDM)
• Assistant Secretary of the Air Force (Acquisition) Award for Academic Excellence: First Lieutenant Josh 
Cissell, U.S. Air Force
• Commander Philip A. Murphy-Sweet Memorial Award for Excellence in Acquisition: Captain Korey 
Letterle, U.S. Marine Corps, and Captain Paul Kantner, U.S. Marine Corps
• Conrad Scholar Award for Distinguished Academic Achievement in Financial Management: Major 
Michael A. Szampruch, U.S. Marine Corps, and Lieutenant Commander Joseph T. Giordano, 
U.S. Naval Reserve
• Department of the Navy Award for Academic Excellence in Financial Management: Lieutenant James 
Orr, U.S. Navy
• Distinguished Professor Kenneth J. Euske Dean’s Medal for Innovative Contribution to National 
Defense: Lieutenant Joseph Jablonski, U.S. Navy, and Lieutenant Richard Rodriguez, U.S. Navy
• Naval Supply Systems Command Award for Academic Excellence in Management: Lieutenant 
Commander Wesley Han, U.S. Navy
• Rear Admiral Donald R. Eaton Logistics Award for Outstanding Achievement: Captain Lauren Bobzin, 
U.S. Marine Corps
• Rear Admiral Thomas R. McClellan Award for Academic Excellence: Lieutenant Commander Michael 
Bartolf, U.S. Navy
• The Louis D. Liskin Award for Excellence in Management: First Lieutenant Michael L. Rose, 
U.S. Air Force
• The Louis D. Liskin Award for Excellence in Management: Captain Jason Florence, U.S. Marine Corps, 
and Captain Michael Larson, U.S. Marine Corps
xix
Graduate School of Engineering and Applied Sciences (GSEAS)
• Astronaut Michael J. Smith (CAPT, USN) and Astronaut William C. McCool (CDR, USN) Astronautics 
Award: Lieutenant Commander Kyle A. Baker, U.S. Navy, and Lieutenant Commander Brendon 
P. Smeresky, U.S. Navy
• John McReynolds Wozencraft Electrical and Computer Engineering Academic Honor Award: 
Lieutenant Andrew Hahn, U.S. Navy; Lieutenant Commander Scott Lord, U.S. Navy; Lieutenant 
Commander Damian Oslebo, U.S. Navy; and Lieutenant Tim Tencate, U.S. Navy
• Joint Rear Admiral Jack Jarabak/Assistant Secretary of the Navy for Research, Development, and Acqui-
sition/National Defense Industrial Association Award for Excellence in Undersea Warfare Technology: 
Lieutenant Bryan McDonough, U.S. Navy
• Meyer Award for Outstanding Student in Systems Engineering (Distance Learning): Alma Rosa 
Rubalcava, Naval Surface Warfare Center (Port Hueneme Division), and Todd Andrew Driscoll, 
Strategic Systems Programs
• Naval Sea Systems Command Award for Excellence in Combat Systems: Lieutenant Max Cutchen, 
U.S. Navy
• Naval Sea Systems Command Award in Naval/Mechanical Engineering: Lieutenant Catherine Mann, 
U.S. Navy, and Lieutenant Christopher Price, U.S. Navy
• Naval Undersea Warfare Center Division Newport Award for Excellence in Undersea Warfare 
Technology: Lieutenant Darren Kurt, U.S. Navy
• The Jack J. Jensen Meteorology and Oceanography Award: Lieutenant Commander Benjamin Wells, 
U.S. Navy
• The Johns Hopkins Applied Physics Laboratory Award for Excellence in Applied Physics Research: 
Lieutenant David West, U.S. Navy
• The Space Systems Engineering Award for Academic Excellence: Lieutenant Alexa K. Rizzo, U.S. Navy
Graduate School of Operations and Information Sciences (GSOIS) 
• Chief of Naval Operations Award for Excellence in Operations Research: Major Kevin Wheeler, U.S. 
Marine Corps
• Chief of Naval Operations Award for Excellence in Operations Research: Lieutenant Commander 
Sunhye Cho, Korean Navy
• Fleet Cyber Command Award for Academic Achievement in Cyber Operations: Lieutenant Michael 
Sjoholmsierchio, U.S. Navy
• Military Operations Research Society Stephen A. Tisdale Graduate Research Award: Ensign Malia 
Meditz, U.S. Navy, and Lieutenant Jonathan Bermudez-Mendez, U.S. Navy
• Rear Admiral Grace Murray Hopper Computer Science Award: Lieutenant Samuel Strelkoff, U.S. Navy
• Rear Admiral Grace Murray Hopper Computer Science Award: Major Yao Wen Loy, Singaporean Air 
Force
• Rear Admiral Grace Murray Hopper Information Technology Management Award: Lieutenant Kehinde 
Adeoye Adesanya, U.S. Navy
• The Pat Tillman Leadership Award: Major Mike DiPietro, U.S. Army
• The Surface Navy Association’s Award for Excellence in Surface Warfare Research: Lieutenant Dimitri 
Paspalaris, U.S. Navy
• The Surface Navy Association’s Award for Excellence in Surface Warfare Research: Lieutenant Vince 
Salazar, U.S. Navy
xx
ACADEMIC AWARDS ANNOUNCED DECEMBER 2019 (continued)
School of International Graduate Studies (SIGS)
• Foreign Area Officer Association Award for Excellence in International Affairs: Major John W. 
Mahaney, U.S. Air Force
• The Graduate School of Defense Management Faculty Outstanding International Student Award: 
Lieutenant Commander Timo Kokotti, Finnish Defense Forces, and Lieutenant Commander Stephen 
Cole, Royal Australian Navy
• The International Student Award for Excellence in Regional or Security Studies: Major Joonmo Yang, 
Korean Air Force, and Lieutenant Commander Konstantinos Kokkalis, Hellenic Navy
• The Internatoinal Student Award for Excellence in Regional or Security Studies: Major Hussein M. 
Khorseed, Iraqi Army
• The Louis D. Liskin Award for Excellenc in Regional Security Studies: Major Lacey L. Thompson, 
U.S. Air Force
• The Outstanding United States Air Force Graduate Award, Department of National Security Affairs: 
Major Michael E. Skarda, U.S. Air Force, and Major Justin L. Hauffe, U.S. Air Force
• The Outstanding United States Air Force Graduate Award, Department of National Security Affairs: 
Major Leon E. Hontz, U.S. Air Force
• The Curtis H. “Butch” Straub Achievement Award: Alana Tornello, New York City Department of 
Health and Mental Hygiene, and Lieutenant Gary Cummings, Garland (Texas) Police Department
Outstanding Thesis Recognition
• Major Timothy D. Donohue, U.S. Army: A Game of Economic Power and Influence: The People’s Republic 
of China’s Belt and Road Initiative
• Captain Jessica S. Padoemthontaweekij, U.S. Air Force: The Dragon’s Journey to the West: Chinese-led 
Economic Institutions and the Reformation of the Liberal International Order
• Lieutenant Commander Brendon P. Smeresky, U.S. Navy: Classification of Bolides and Meteors in Dopler 
Radar Weather Data Using Unsupervised Machine Learning
• Major Kevin E. Lee, U.S. Army; Major Michael Hitzner, U.S. Army; and Mjor Gilbert H. Pearsall, III, 
U.S. Army: Russia and Europe’s Energy Dependence: Strategic Risk Factors that Affect European Cohesion 
and the Trans-Atlantic Relationship
• Major Bart Kennedy, U.S. Army: The Practice of Special Operations: An Analysis of SOF Ethics
• Lieutenant Thad R. Brill, Jr., U.S. Navy, and Lieutenant Commander Puriphat Surarujiroj, U.S. Navy: 
Spend Analysis on Acquisition for Studies and Analysis in the U.S. Navy
• First Lieutenant Michael L. Rowe, U.S. Air Force, and Technical Sergeant Gerald P. McLaughlin, Jr., 
U.S. Air Force: Fraud in the DoD: Is the Current Fraud Penalty System an Effective Deterrence Tool? 
• Lieutenant Austin G. Fleming, U.S. Navy: Feasibility of Detecting and Classifying Small Unmanned Aerial 
System Threats Using Acoustic Data
• Lieutenant Elizabeth A. Geiss, U.S. Navy: Analysis of Unmanned Surface Vessel Employment in 
Distributed Maritime Operations
• Lieutenant Michael V. Schiavone, U.S. Navy: Homeland Human Security: A New Framework for 
America’s Approach to Homeland Security?
• Lieutenant Joseph G. Jablonski, U.S. Navy, and Lieutenant Richard Rodriguez, U.S. Navy: Cost-Benefit 
Analysis of Converting Wasp Class Landing Helicopter Dock (LHD) Steam Propulsion Plants to Hybrid 
Propulsion
• Major William E. Burke, U.S. Army; Major Daniel J. Breiding, U.S. Air Force; and Major David J. 
Hermann, U.S. Army: Using System Dynamics to Understand the Parity of Prosperity and Security between 
Pakistan and India in the Context of Great Power Competition
• Captain Maria C. Smith, U.S. Army: A Mathematical Modeling Approach to Underground Wire Detection
• Lieutenant Commander Jenilee A. Gruber, U.S. Navy: Measurements of Acoustic Scattering from Rocky 
Outcrops in Monterey Bay
• Ensign Malia Meditz, U.S. Navy: Optimizing Training Event Schedules at Naval Air Station Kingsville
xxi
Outstanding Thesis Recognition (continued) 
• Lieutenant Commander Vinicius Santos Pessanha, Brazilian Navy: Modeling of Morphological Responses 
to a Storm Event during TREX13
• Lieutenant Justin A. Laddusaw, U.S. Navy: Combining a Proton Exchange Membrane Fuel Cell and 
Ultracapacitors to Replace Batteries and Extend Flight Time for a Vertical Take-off Unmanned Aerial 
System (UAS)
• Lieutenant Commander Kevin J. O’Brien, U.S. Navy: Wave Energy Reflection at a Rocky Coast
• Gary Cummings, Garland (Texas) Police Department: Civil Rights Auditors: Defining Reasonable Time, 
Place, and Manner Restrictions on First Amendment Activities
• Major Steven J. Wax, U.S. Army, and Major Joseph Hall, U.S. Army: Aerial Infiltration: Analysis of SOF 
Rotary-Wing in Future Contested Environments
• Lieutenant Katherine Y. Mann, U.S. Navy: Triboelectric Generator for Energy Harvesting
• Scott C. Fenton, Monterey County (California) Regional Fire District: Misinformation Contagion: 
A View through an Epidemiological Lens
• Major Kevin M. Wheeler, U.S. Marine Corps: Analytics to Enhance Lethality in Marksmanship
• Captain Alison D. Almonte, U.S. Air Force: Analysis of Nontraditional Contractors as a Proxy for 
Innovation through DoD Other Transaction Agreements
• Lieutenant Jeremy W. Sexson, U.S. Navy: Baja Express: The Emergence of Convergent Boundary 
Atmospheric Rivers and Their Effects in South Central United States
• Lieutenant Tricia D. Nguyen, U.S. Navy: Output Power Optimization of Microbial Fuel Cells by Scalable 
Microfluidic Devices
• Ensign Ryan M. McMullin, U.S. Navy: Application of Time Reversal to Passive Acoustic Characterization 
of the Ocean
• Lieutenant Colonel Ole Stephan, German Army: Towards a Model for Anticipating Russian Behavior 
through the Lenses of Realism and Hybrid Warfare
• Lieutenant Colonel Enric F. Amigo, Swiss Air Force: Demigods with Red Stripes or Heirs of William Tell? 
The General Staff’s Role in a Democracy: The German Reich and Switzerland
• Lieutenant Tri Yudha Ismanto, Indonesian Marine Corps: Winning the Papuans’ “Hearts and Minds”: 
Analyzing the Indonesian Strategy to Counter the Papuan Insurgency
• Major Youngmin Park, U.S. Army: The Role of Special Operations Forces in Preventing North Korea from 
Becoming the Next A.Q. Kahn Network
• Lieutenant Colonel Drew R. Maulsby, U.S. Air Force: Stopping the Leak: Job Embeddedness Solutions to 
Air Force Pilot Retention
• Captain Lauren B. Bobzin, U.S. Marine Corps; Captain Benjamin Leichty, U.S. Marine Corps; and 
Captain Austin J. Winkler, U.S. Army: Application of Expedient Leader-Follower Technology to an Infantry 
Brigade Combat Team
• Major Brandon R. Davis, U.S. Army, and Major William G. Whittaker, U.S. Army: Integration of 
Situational Awareness Tools in the Fight against Unmanned Aerial Systems
• Major Patrick A. McElroy, Jr., U.S. Marine Corps: Identifying Key Meta-Narrative Themes across 





5G MILLIMETER-WAVE PHYSICAL-LAYER AUTHENTICATION 
WITH PLANAR REFLECTORS
Scott F. Lord, Lieutenant Commander, United States Navy
Doctor of Philosophy in Electrical Engineering
Dissertation Supervisors:  
John C. McEachen, Department of Electrical and Computer Engineering
John D. Roth, Electronic Systems Engineering & Applied Mathematics Programs Office
Dissertation Committee Members:  
Frank E. Kragh, Department of Electrical and Computer Engineering
Murali Tummala, Department of Electrical and Computer Engineering
James H. Newman, Space Systems Academic Group
Channel-response-based physical-layer authentication systems are challenged by the use of millimeter-wave 
frequencies for wireless communications due to the reduced coherence time and the sparsity of multipath 
components typically encountered. We examine how such an environment makes the assumptions of previous 
works in physical-layer authentication unrealistic and present an approach that can tolerate such challenges 
by anticipating channel-response features based on relatively simple environmental survey information and 
location information of the communicating nodes. In addition to its resilience to millimeter-wave channel 
phenomena, such an approach has the advantage of being independent of an alternative initial authentica-
tion mechanism, distinguishing it from the majority of previous channel-based physical-layer authentication 
works and enabling its use in multi-factor authentication. Our work examines to what extent multipath time 
delays caused by planar specular reflectors enable the authentication of a wireless user’s reported position. Our 
formulations are supported via simulation of multiple environments, and the efficacy of the proposed scheme 
is supported via analysis of its information entropy and the likelihood that a masquerading attempt will be 
inadvertently authenticated. The analysis indicates useful information entropy and miss rates can be achieved 
provided measurement error is adequately bounded.
See full thesis text: https://calhoun.nps.edu/handle/10945/64010
Keywords: physical-layer authentication, millimeter-wave channel response, planar estimation, geometry-
based channel response, 5G
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DOCTOR OF PHILOSOPHY
APPLICATION OF ACOUSTIC NOISE INTERFEROMETRY 
TO REMOTE SENSING OF A COASTAL OCEAN
Tsu Wei Tan, Lieutenant Commander, Taiwan Navy
Doctor of Philosophy in Engineering Acoustics
Dissertation Supervisors:  
Kevin B. Smith, Department of Physics
Oleg A. Godin, Department of Engineering Acoustics Academic Committee
Dissertation Committee Members:  
Peter C. Chu, Department of Oceanography
Roberto Cristi, Department of Electrical and Computer Engineering
Monique P. Fargues, Department of Electrical and Computer Engineering
As noted by Tan, Godin, Brown, and Zabotin in 2019, interferometry of ambient and shipping noise in the 
ocean provides a way to estimate physical parameters of the seafloor and the water column in a surrepti-
tious and environmentally friendly manner, without employing any controlled sound sources. This dissertation 
builds upon Tan et al.’s findings reported in The Journal of the Acoustical Society of America. With noise 
interferometry, two-point cross-correlation functions of noise serve as the probing signals and replace the im-
pulse response measured in active acoustic remote sensing. The amount of the environmental information that 
can be obtained with passive remote sensing and the robustness of the estimates of the seafloor parameters 
increase when contributions of individual normal modes are resolved in the noise cross-correlation function. 
Using the data obtained in the 2012 Florida Straits and Shallow Water 2006 experiments, dispersion curves 
of normal modes have been obtained by application of the time-warping transform to noise cross-correlations. 
The passively measured dispersion curves are inverted for unknown geoacoustic properties of the seabed. It is 
demonstrated that, despite very strong variations of the water column parameters caused by nonlinear internal 
waves and tides, noise interferometry can be successfully used to acoustically characterize the seafloor on a 
continental shelf.
See full thesis text: https://calhoun.nps.edu/handle/10945/64081
Keywords: noise interferometry, time warping, geoacoustic inversion, horizontal-line-array
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DOCTOR OF PHILOSOPHY
UPDATED APPROACH TO SHOCK FAILURE ASSESSMENT OF SHIPBOARD EQUIPMENT 
Jarema M. Didoszak, Civilian, Department of the Navy
Doctor of Philosophy in Mechanical Engineering
Dissertation Supervisor:  
Young W. Kwon, Department of Mechanical and Aerospace Engineering
Dissertation Committee Members: 
Fotis A. Papoulias, Department of Systems Engineering
Clyde L. Scandrett, Undersea Warfare Academic Group
Young S. Shin, Department of Mechanical and Aerospace Engineering
Joshua H. Gordis, Department of Mechanical and Aerospace Engineering
Naval vessels are subjected to underwater explosions that impart a mechanical shock onto the ship structure, its 
subsystems, equipment and crew. This violent shock loading, although not in direct contact with the ship hull, 
seeks to cause significant damage and even failure of critical components, potentially rendering vital systems 
inoperable. To ensure deployment of robust systems, shock hardening of surface ships is established in part 
through shock qualification of mission-essential shipboard equipment. Current shock qualification methods 
predominantly rely on demonstration of satisfactory performance under prescribed physical testing schedules 
using standardized shock test machines. A pass/fail rating is assigned based on post-test operational evaluation 
and visual inspection of structural elements, not from measured response values. An updated shock failure as-
sessment approach is found through numerical experimentation of standard shock platform models, full ship 
simulations and reduced order equipment models approximating various shock testing scenarios. Introduction 
of a simple functional failure representation provides a definite means by which to assess the response sever-
ity and time at failure. Threshold values for the peak velocity response and change in displacement are thusly 
established and proposed as deterministic shock failure criteria in order to reduce uncertainty in the shock 
qualification of shipboard equipment. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64136
Keywords: fluid structure interaction, underwater explosions, ship shock, ship survivability, mechanical shock, 
equipment fragility, pseudo velocity, failure criteria, peak velocity, change in displacement, shock severity, func-






DEMIGODS WITH RED STRIPES OR HEIRS OF WILLIAM TELL? THE GENERAL 
STAFF’S ROLE IN A DEMOCRACY: THE GERMAN REICH AND SWITZERLAND
This paper has been recognized as outstanding by its department.
Enric F. Amigo, Lieutenant Colonel, Swiss Air Force
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Donald Abenheim, Department of National Security Affairs
Second Reader: Uwe Hartmann, Department of National Security Affairs
From 1933 to 1945, the respective general staffs of Germany and Switzerland took two different paths in 
civil-military relations in German-speaking Europe. Whereas the German general staff did not prevent or 
substantially impede the rise of Hitler and his repressive policies, the Swiss counterpart constituted a funda-
mental pillar of liberal, democratic constitutional and institutional civilian control of armed forces. The study 
of these two siblings provides historical insights into the effects of liberal democratic values on military bodies 
in comparison to authoritarian views. The primary research question addressed is: How do liberal values and 
democratic civilian control affect the general staff’s role in a democracy in a time of domestic and international 
crisis? The author defines the liberal values of the general staff officers (endogenous factor) and the civilian 
control of democracy over its armed forces (exogenous factor) as independent variables, and the role of a general 
staff within a democracy as the dependent variable. The comparison of the two states’ general staffs from 1933 
to 1945 emphasizes that liberal principles and the conviction of a democratic civilian authority as having moral 
primacy prevents a powerful military entity from becoming a mortician of democracy. This concept of moral 
primacy must be implanted within the hearts and minds of future general staff officers far earlier than at the 
start of military education.
See full thesis text: https://calhoun.nps.edu/handle/10945/64159
Keywords: civil-military relations, liberal values, democratic civilian control, general staff, Germany, Switzer-
land
DEPARTMENT OF DEFENSE COUNTERDRUG MISSION: 
CAN THE EFFECTIVENESS BE MEASURED?
Brian F. Berry, Major, United States Air Force
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Maria J. Rasmussen, Department of National Security Affairs
Second Reader: Christopher N. Darnton, Department of National Security Affairs
For the last 30 years, the Department of Defense (DoD) has been asked in various ways to measure the ef-
fectiveness of the DoD counterdrug mission. In this thesis, I advance the idea of using the drug purity data as 
the best and only stand-alone metric to determine if drug interdiction efforts are reducing the amount of illicit 
drugs available in the United States. I also present a cost-benefit equation the DoD can utilize to determine the 
cost effectiveness of the counterdrug mission. The intangible benefits and unintended consequences of the DoD 
counterdrug mission are relayed and include developing partner nation relations and building partner capacity, 
positive and negative impacts on military readiness, and promoting the incorrect idea that the military can 
and should be used to solve any national problem. I conclude that the DoD cannot measure the outcomes of 
the counterdrug mission; however, it can combine counterdrug mission data already collected with key perfor-
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mance indicators inside of a pattern and trend methodology to better correlate the DoD counterdrug mission 
and supply-side outcome goals.
See full thesis text: https://calhoun.nps.edu/handle/10945/64072
Keywords: counterdrug, measures of effectiveness, MOE, equation, trafficking, suppliers, demand, supply, 
drugs, narcotics, impact, policy, war fighting, law enforcement, roles, assessment, trends, patterns, analysis, ad-
diction, treatment, consequences, resources, allocation, targeting, financial, reduce, intelligence, surveillance, 
reconnaissance, interdiction, effects-based, seized, arrests, cocaine, heroin, economic model, strategy
YOU DON’T HAVE TO LIVE LIKE A REFUGEE: AN ANALYSIS OF SELECTED 
REFUGEE RESETTLEMENT PROGRAMS TO IMPROVE COMPREHENSIVE 
INTEGRATION OUTCOMES IN “FREE CASE” REFUGEE RESETTLEMENT
Wilhelm F. Bierman, Field Office Director, Dallas Field Office,  
U.S. Citizenship & Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
By law, refugees entering the United States must become self-sufficient as quickly as possible. But successful 
integration means more than achieving this benchmark. True integration involves social inclusion and ties to 
community and nation—particularly difficult for “free case” refugees who have no family in the U.S. and are 
wholly reliant upon resettlement organizations. This thesis asks the question: How can free case refugee re-
settlement practices be improved to enhance the likelihood of sociocultural integration and create stronger ties 
to the United States? A comparative assessment of three resettlement programs was undertaken to identify best 
practices. Integration success was assessed through statistical measures such as percentage of refugees who self-
migrated after initial resettlement and subjective measures of wellbeing and satisfaction as reported by refugees 
themselves. The analysis found refugees served by programs that lasted two years, as opposed to one year or 
less, reported a high degree of wellbeing and satisfaction and less secondary migration. Moreover, refugees who 
were required to stay in a location for an extended period were less likely to engage in secondary migration af-
terward. This thesis recommends national refugee resettlement policy be updated to require local resettlement 
programs last a minimum of two years and that free case refugees must remain in their original resettlement 
location in exchange for three years of resettlement assistance.
See full thesis text: https://calhoun.nps.edu/handle/10945/64083
Keywords: refugee, resettlement, immigration, integration
REFORMING THE BANK SECRECY ACT TO ADDRESS EMERGING 
TECHNOLOGY AND PREVENT ILLICIT FINANCING
Shawn M. Bradstreet, Resident Agent in Charge,  
U.S. Secret Service, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Richard D. Bergin IV, Department of Information Sciences
Co-Advisor: Shannon A. Brown, Department of National Security Affairs
The Bank Secrecy Act (BSA) was enacted by Congress to prevent criminals from hiding or laundering their 
illicit gains through the U.S. banking system. Over the years, criminals continue to exploit the financial sys-
tem by moving illegal money using new technology. Lawmakers should amend the age-old BSA to address 
monetary thresholds of currency transaction reports and suspicious activity reports, along with addressing 
emerging financial technology (Fintech). In dealing with these issues, a delicate balance exists between increas-
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ing regulation to prevent crime and hindering the growth of innovation and customer convenience, along with 
privacy concerns. This thesis provides policy analysis and proposals for legislative and technological improve-
ments to financial fraud detection. Furthermore, policy leaders will have a comprehensive understanding of the 
benefits and consequences of specific policy actions. This thesis concludes with policy recommendations of the 
BSA to include increasing the currency transaction report from $10,000 to $60,000 along with incorporating 
the controversial beneficial ownership provision. Last, add a minimum standard for a client opening financial 
accounts, increase know-your-customer requirements, and regulate peer-to-peer devices. As criminal organiza-
tions continue to move money throughout the U.S. financial services sector, legislators should amend the BSA 
to address these areas of concern to ensure financial stability and integrity. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64111
Keywords: Bank Secrecy Act, financial technology, fintech, money laundering, Counter Terrorism and Illicit 
Finance Act, machine learning, digital currency, know-your-customer, KYC, peer-to-peer, P2P, FinCEN, cur-
rency transaction report, CTR, suspicious activity report, SAR, beneficial ownership provision, anti-money 
laundering, H.R. 6068, H.R. 1039, distributed ledger technology, biometrics, risk-based approach
21ST CENTURY AND NO EMANCIPATION IN SIGHT: IS THE 
U.S. ANTI-SLAVERY FRAMEWORK ADEQUATE?
Marie-Claire Brown, Senior Counsel, District of Columbia Department of 
Health, Health Emergency Preparedness & Response Administration
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
Modern slavery, commonly referred to as human trafficking, is one of the highest sources of transnational orga-
nized criminal revenue generated from private economy slavery and state-imposed forced labor, with the bulk 
of known profits coming from sex exploitation. Second only to drug trafficking, modern slavery is the source of 
major global commerce. It also can serve as an open recruitment pool for combatants, brides, and sex slaves by 
extremist groups. Modern slavery, including child forced labor, is interwoven into the daily lives and routines 
of Americans. While most U.S. law enforcement and homeland security activity focuses on the traditional 
sex industry, there are far more victims of forced labor and forced marriage across the globe. The questions 
researched are: (1) What is the current U.S. counter-slavery framework? (2) Can an economic approach garner 
effective results? (3) Can models employed by other countries effectively address modern slavery? This thesis 
explores some of the laws, regulations, policies, and available data to demonstrate that human trafficking is a 
serious national and homeland security problem. Looking primarily at the commercial, supply chain side of 
human trafficking, this paper demonstrates that there is more in the realm of modern slavery than the degrada-
tion of its victims. Some recommendations are offered to enhance the awareness and enforcement needed to 
eradicate this heinous crime.
See full thesis text: https://calhoun.nps.edu/handle/10945/64113
Keywords: modern slavery, slavery, trafficking in persons, forced labor, globalization, transnational crimes, 
conflict, child labor, human trafficking
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THE MISSING LINK: HOW DO GAPS IN MENTAL HEALTHCARE 
CONTRIBUTE TO THE ACTIVE SHOOTER EPIDEMIC?
Kimberly L. Buffkin, Battalion Chief, Orange County Fire Rescue
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Robert L. Simeral, Department of Information Sciences
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Active shooter incidents at schools have highlighted the prevalence of mental illness in our society. Although 
the United States has historically struggled with its mental health policy, continuous efforts have been made to 
improve the system. During the 1960s, asylums were overcrowded and public outcry for humane treatment of 
the mentally ill pressured the government for change. To give patients a more normal life, the idea of commu-
nity mental health centers emerged. Deinstitutionalization happened quickly across the country. The intent of 
the plan was to provide a more community-based approach to mental health. Unfortunately, the implementa-
tion of the plan was fractured. Over the past 50 years, with each iteration to the mental health system, many 
of those patients have found themselves in jail, in prisons, and homeless. This thesis explores a counterfactual 
analysis through an in-depth case study of Adam Lanza’s life and navigation through the mental health system. 
Throughout his life, opportunities existed for intervention and treatment. Gaps in his mental health treat-
ment allowed Adam to spiral into a deep state of mental illness in which he was debilitated by his obsessive-
compulsive disorder and anxiety. The analysis suggests that the community-based approach to mental health 
could have provided early intervention that might have changed the outcome for Adam Lanza and the 26 lives 
he took at Sandy Hook Elementary on December 14, 2012.
See full thesis text: https://calhoun.nps.edu/handle/10945/64114
Keywords: active shooter, mental health, healthcare, psychiatric, school shootings, mass shootings, healthcare 
reform, obsessive compulsive disorder, anxiety
DANGEROUS ROCKS: FROM STRATEGIC MODERATION TO STRATEGIC COMPETITION
Daniel Cho, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Robert J. Weiner, Department of National Security Affairs
Second Reader: Michael A. Glosny, Department of National Security Affairs
At the turn of the 21st century, the Senkaku/Diaoyu territorial dispute between China and Japan evolved from 
strategic moderation to strategic competition. This thesis examines the causal factors that facilitated the transi-
tion from status quo management to status quo rivalry. Before 2010, escalations were relatively restrained along 
maritime lines and both countries sought to moderate the tension through diplomatic conduct and joint ven-
tures related to the disputed islands. However, misunderstandings driven by more potent domestic pressures, 
growing threat perceptions, and political opportunism by nationalistic leaders amidst a socio-political and eco-
nomic transition evolved the dispute into a new level of competitive stability post-2013. More importantly, the 
escalations from 2010–2013 reinforced growing threat perceptions and strengthened the political platforms of 
nationalistic leaders who capitalized on the territorial dispute escalation to advance their agendas. While China 
and Japan have, so far, re-established a new battle rhythm that attempts to effectively moderate the dispute, 
the risk of misunderstandings has increased with both countries embarking on more proactive foreign policies 
backed by more assertive diplomatic and militaristic levers. As a result, while the usefulness of the rivalry for 
domestic politics has persisted, the risk of conflict has also increased.
See full thesis text: https://calhoun.nps.edu/handle/10945/64121
Keywords: Sino-Japanese relations, power transition theory, economic interdependence, territorial disputes, 




CIVIL RIGHTS AUDITORS: DEFINING REASONABLE TIME, PLACE, AND 
MANNER RESTRICTIONS ON FIRST AMENDMENT ACTIVITIES
This paper has been recognized as outstanding by its department.
Gary Cummings, Lieutenant, Emergency Management Coordinator,  
Garland (Texas) Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Police increasingly encounter citizens who challenge constitutional boundaries between civil rights and police 
power. These so-called “civil rights auditors” and “copwatchers” record government officials with cell phones or 
body cameras, while baiting or challenging them to cross constitutional lines established by the First Amend-
ment. An officer reacting incorrectly in these encounters can—through action or inaction—create conflict, loss 
of police legitimacy, or liability for the officers or their agencies. Preliminary examination of auditor activities 
and current legal and scholarly works leads to the thesis question: What are reasonable time, place, and manner 
restrictions to civil liberties with regard to recording police, government property, and the public? The author 
conducts a qualitative analysis of 59 auditor videos representing audits around the nation and identifies com-
mon tactics and targets among auditors, which provides scenarios for legal analysis and a policy review. This 
thesis reveals two things. First, auditors are not part of the legal, scholarly, and policy discussions and decision 
making; and second, through other areas of First Amendment case law, the Supreme Court has developed a 
framework for First Amendment challenges that directly applies to auditors. The author applies this framework 
to the 10 locations commonly targeted by auditors.
See full thesis text: https://calhoun.nps.edu/handle/10945/64128
Keywords: civil liberties, Bill of Rights, police, legitimacy, trust, video, citizen journalism, police force, critical 
infrastructure, media, open carry, privacy, officer safety, public relations, social media warfare, accountability, 
activism, cameras, cell phones, speech, press, oppression, misconduct, recording police, sovereign citizen, mili-
tia, surveillance, technology, transparency, synopticism, violence, unrest, incivility, national security, destabi-
lization, delegitimation
SEMINARIES IN THE SYSTEM: THE EFFECTS OF PRISON SEMINARIES 
ON RECIDIVISM, INMATE VIOLENCE, AND COSTS
Roy D. Dotson, Assistant to the Special Agent in Charge,  
U.S. Secret Service, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Robert L. Simeral, Department of Information Sciences
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
Rehabilitation is one of the main goals of the correctional system, with numerous and varied programs be-
ing implemented for centuries. The United States spends millions on rehabilitation programs, yet recidivism 
rates, prison violence, and correctional costs continue to rise. This thesis explores how prison seminaries are 
addressing these issues and in the process, changing inmates’ attitudes and behaviors. Examining Angola, the 
first prison seminary that became a model for many subsequent prison seminaries, including interviews with 
inmates and prison staff, reveals how inmates’ attitudes and behaviors changed as a result of their seminary. 
Similar programs that follow Angola’s model were also reviewed to determine if there was a reduction in acts of 
violence and a change in inmates’ prosocial behaviors as a result of the programs. This thesis analyzed quantita-
tive evidence in the form of prison statistics and inmate conduct records to determine if prison seminaries lower 
rates of recidivism as well as inmate violence. Legal case studies were used to evaluate the constitutionality of 
prison seminaries. Finally, this thesis identified reasons why prison seminaries are changing the overall culture 
of prisons, including individual identity transformations, the activities of inmate ministers, and participation 
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in religious activities. The findings reveal prison seminaries are reducing both recidivism rates and inmate vio-
lence, which reduces the overall costs of incarceration. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64141
Keywords: prison seminary, recidivism, inmate violence, correctional costs, Angola, Darrington
BIOTHREAT RESPONSE: LOCAL EMERGENCY RESPONSE EFFORTS 
FOR SUSPICIOUS AND UNKNOWN SUBSTANCES
Craig S. Dowdell, Lieutenant, Atlanta Fire Rescue Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Shelley P. Gallup, Department of Information Sciences
Co-Advisor: Kathleen L. Kiernan (contractor), Center for Homeland Defense and Security
In 2001, the United States faced two attacks that ultimately changed how emergency responders mitigate and 
recover from terrorism events: the devastating attacks of 9/11 and a case known as Amerithrax, in which letters 
tainted with anthrax were mailed to media outlets and politicians. While the nation was initially unprepared 
to take on a biological weapon of mass destruction such as anthrax, government agencies and first responders 
collaborated to overcome this silent adversary, and the FBI closed its Amerithrax investigation in 2010. This 
thesis presents a historical analysis of Amerithrax to assess how the federal and state resources that were de-
veloped with this case have affected the nation’s preparedness for future weapons-of-mass-destruction attacks 
with a biological nexus. The analysis shows that, as a result of Amerithrax, response agencies adopted laws 
and procedures to standardize equipment, training, investigative methods, and emergency preparedness and 
response efforts. Furthermore, the thesis analyzes policies of local law enforcement, fire, and emergency medi-
cal response teams, showing that local decision-makers have failed to take the same posture as their state and 
federal partners, which weakens their response capabilities. Finally, the thesis compares efforts in the United 
States to efforts of foreign governments and provides recommendations to help local agencies respond more 
successfully to cases involving suspicious and unknown substances.
See full thesis text: https://calhoun.nps.edu/handle/10945/64142
Keywords: bioagents, biological, suspicious, unknown, substances, bioterrorism, TCE, WMD
WHICH FACTORS EXPLAIN VARIATION IN THE SUCCESS OF PEACE 
PROCESSES AFTER THE SIGNING OF A PEACE AGREEMENT?
Julian Adolfo Echeverri Martinez, Major, National Army of Colombia
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Mariana Giusti Rodriguez, Department of National Security Affairs
Second Reader: Cristiana Matei, Center for Homeland Defense and Security
The signing of a peace agreement does not necessarily guarantee long-lasting peace. In this thesis, we explore 
which factors explain variations in the success of peace processes after the signing of peace agreements. Recent 
research has found that of the 216 peace agreements recorded between 1975 and 2011, only 125 resulted in 
the termination of violence for at least five years after signing the agreement. To shed light on those elements 
of the accords that are most relevant for the achievement of long-lasting peace, this thesis investigates differ-
ences in the degree of military implementation and political and judicial provisions as well as the involvement 
of the international community and economic funding. The thesis develops a comparative analysis of the ac-
cord implementation in El Salvador in 1992, Angola in 1994, and Colombia since 2016. These cases represent 
instances of successful, failed, and ongoing peace accord implementations, respectively. The analyses reveal that 
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peace processes are more likely to succeed if: (1) sufficient economic funds are allocated for the implementation 
process, (2) an international third party is involved in the process, and (3) demobilization and disarmament 
programs are properly implemented, which will reduce violence drastically. In this case, political and judicial 
provisions play a role by complementing the process, assuring the commitment and trust between the parties 
allowing the process to move forward.
See full thesis text: https://calhoun.nps.edu/handle/10945/64144
Keywords: peace process, implementation, provisions, military, political, judicial, international community, 
funding, Colombia, El Salvador, Angola
LIVED AND REMEMBERED EXPERIENCES: POLICING TO 
IMPROVE RELATIONS WITH COMMUNITIES OF COLOR
Christine A. Elow, Superintendent, Cambridge Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Critical race theory (CRT) contends that U.S. structures and institutions have created a society in which White 
superiority and Black subjugation are widespread. Law enforcement—far from supporting justice—has been 
a primary source of oppression and marginalization of Black people. Drawing on CRT, this thesis examines 
the U.S. history of policing and its role in enforcing racism through policing practices. A CRT lens shows 
how the racialized policing of the past persists in contemporary policing. This perspective suggests that Black 
individuals experience trauma through encounters with the police, and the history and contemporary reality 
of racialized policing erode trust between the police and Black people. This thesis argues that if police officers 
were trained to understand the history of racialized policing and the brutality it has waged against Blacks—and 
the ways current policing implicitly mimic the explicit racist practices of the past—then policing could change 
for the better. Following the recommendations of the 21st Century Policing report, this thesis suggests that 
police officers need to develop “critical empathy,” an educated, empathic awareness of the history of racialized 
policing and the trauma it produces, if police are to become guardians of individuals and communities of color.
See full thesis text: https://calhoun.nps.edu/handle/10945/64146
Keywords: 21st Century Policing, critical empathy, Critical Race Theory, intergenerational trauma, Jim Crow, 
lynching, mass incarceration, President’s Task Force on 21st Century Policing, police brutality, procedural jus-
tice, race, racism, racialized policing, racial profiling, Slave Codes, slave patrol, stop and frisk, the Talk, trauma, 
unconscious bias, use of force, vagrancy law, white supremacy zero tolerance
WHAT FACTORS ARE BEHIND SOME STATES SUPPORTING CHINA’S BELT AND 
ROAD INITIATIVE AND OTHER STATES PUSHING BACK AGAINST IT?
Temuulen Erdenebileg, Captain, Mongolian Armed Forces
Master of Arts in Security Studies (Strategic Studies)
Advisor: Covell F. Meyskens, Department of National Security Affairs
Second Reader: Feroz H. Khan, Department of National Security Affairs
China’s Belt and Road Initiative (BRI) is the biggest infrastructure project in the world today. This thesis exam-
ines what factors are behind some states being supportive of the BRI and other states pushing back against it. 
This thesis explored three case studies—Pakistan, Australia, and Mongolia. In each case, the BRI’s economic, 
cultural, geopolitical, and security implications were investigated. This thesis reveals that countries that gain 
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economic benefits from BRI are mostly supportive of it, though they have misgivings in the geopolitical and 
security realms. On the other hand, countries, such as Mongolia and Australia, that are prioritizing geopolitical 
calculations have a tendency to keep strategic ambiguity. Mongolia and Pakistan are especially concerned about 
the BRI bringing them long-term financial burdens. There are worries about the BRI harming the geopolitical 
balance and the countries’ relationships with other regional powers. Cultural aspects such Sinophobia among 
the Mongolian and Australian society are playing a negative role. Overall, this thesis finds that countries re-
spond to China’s BRI based on their own security, economic, cultural, and geopolitical interests.
See full thesis text: https://calhoun.nps.edu/handle/10945/64147
Keywords: China, Belt and Road Initiative, Maritime Silk Road, China-Pakistan Economic Corridor, China-
Mongolia-Russia Economic Corridor, Quadrilateral Security Dialogue
INTEGRATING THE FIRE SERVICE INTO THE DOMESTIC INTELLIGENCE 
ENTERPRISE: A SYSTEMS THINKING APPROACH
Kyle L. Falkner, Captain, Fort Worth Fire Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Shelley P. Gallup, Department of Information Sciences
Co-Advisor: Robert L. Simeral, Department of Information Sciences
In the nearly two decades since the attacks on September 11, 2001, there have been numerous attempts to 
improve fire service integration at virtually all levels of government. While none have succeeded in solving this 
wicked problem on their own, each has done a great deal to frame the problem of fire service integration while 
addressing key areas of integration. In merging these individual contributions into a holistic, unified effort, a 
pathway forward has begun to emerge. The first step in addressing the complex problem of fire service integra-
tion is to break from the traditional reductionist problem-solving methodologies commonly found in govern-
ment in favor of systems thinking to bring about the desired change. Systems thinking provides a framework 
for understanding the complex interactions that are both internal and external to an organization. Within the 
systems thinking field, the congruence model best addresses the unique, complex nature of integration efforts. 
Beyond the central aim of integrating the fire service into the domestic intelligence enterprise, the congruence 
model and, more broadly, systems thinking show promise in guiding organizations that face changes or seek 
new and unique ways to tackle today’s and tomorrow’s wicked problems.
See full thesis text: https://calhoun.nps.edu/handle/10945/64151
Keywords: Fire Service, intelligence, integration, suspicious, activity, report, reporting, domestic, systems, 
theory, thinking, cybernetics, organization, organizational, development, management, leadership, program, 
project, fusion, community, feedback, loop, enterprise, sharing, terrorism, terrorist, unified, Homeland Secu-
rity, IC, firefighter, strategy, strategic, system, information, privacy, civil, liberties, protection, policy, secret, 
clearance, SAR, initiative, consumer, analyst, collaboration
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MISINFORMATION CONTAGION: A VIEW THROUGH AN EPIDEMIOLOGICAL LENS
This paper has been recognized as outstanding by its department.
Scott C. Fenton, Captain, Monterey County Regional Fire District
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
Co-Advisor: Mollie R. McGuire, Department of Information Sciences
Misinformation and disinformation have increasingly been a focus of public and media scrutiny in recent years. 
What differentiates past forms of misinformation from present-day are the new tools of information warfare—
primarily the internet, and specifically social media platforms—which have effectively weaponized intentional 
false narratives directed at populations most vulnerable to manipulation. Where there is a lack of diverse popu-
lations willing to think critically about important issues, the mass nudging of social and political opinion via 
misinformation and disinformation both widens societal divides and stimulates action (or sometimes inaction) 
based on a false narrative. This thesis explores how we can better understand and address the proliferation of 
misinformation by viewing it through an epidemiological lens. To aid in this examination, the processes of 
cognitive bias will be explained as they relate to interventional opportunities to prevent contraction and spread, 
develop immunity, and treat the disease of misinformation. Recommendations focus on building individual 
and herd immunity to false narratives, reducing the virulence of these messages, and making online environ-
ments less conducive to the spread of misinformation. These steps require significant commitment to policies 
that will be difficult to achieve in a partisan and polarized sociopolitical environment, but they are necessary 
to support fact-based democratic discourse and decision-making.
See full thesis text: https://calhoun.nps.edu/handle/10945/64152
Keywords: misinformation, disinformation, fake news, false narratives, epidemiology, disease, prevention, in-
oculate, treatment, vaccinate, denialism, anti-intellectualism, cure, cognitive bias, heuristics
STOPPING THE NEXT ATTACK: HOW TO GAIN INTELLIGENCE 
FROM SUSPECTS DETAINED OVERSEAS
James M. Fitzgerald, Supervisory Special Agent, Federal Bureau of Investigation
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
The United States often faces two competing choices when a terrorist is captured overseas: bring the person 
back to the United States immediately to face trial, or hold the person in military detention, where prosecutions 
are difficult and slow-moving. This thesis investigates which policy best allows the United States to reduce the 
threat posed by a terrorist captured overseas while maintaining the country’s credibility. Recognizing the prin-
cipal importance of preserving life and preventing future attacks after the detention of a suspected terrorist, this 
thesis used a policy options analysis method to determine which one of three approaches is best for handling 
terror suspects captured overseas: law of war detention, two-step intelligence and law enforcement interroga-
tions, or arrest and extradition. The research determined that no single policy best allows the United States 
to reduce the threat posed by a terrorist captured overseas, takes into account the need to obtain information 
about looming attacks, preserves the opportunity for prosecution, and maintains the credibility of the United 
States. This thesis recommends the continued use of law of war detention for foreign fighters and recommends 
that two-step intelligence and law enforcement interrogations remain a viable option for terrorists captured 
overseas.
See full thesis text: https://calhoun.nps.edu/handle/10945/64156
Keywords: Guantanamo, Two-step, interrogations, Seibert, Bagram, Quarles
14
SECURITY STUDIES
REFORMING U.S. IMMIGRATION POLICY: A CASE FOR MERIT-BASED IMMIGRATION?
Daisy Garza, Supervisory Immigration Officer, United States Citizenship  
and Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Co-Advisor: Paul J. Smith (contractor), Center for Homeland Defense and Security
The thesis investigates how U.S. national interests have been defined in the country’s immigration policy, and 
whether the current policy, which prioritizes family-based immigration, supports those interests. The Donald 
J. Trump administration has looked to Canada’s points-based system, which has brought highly skilled and 
educated immigrants into the country. Through a comparative analysis of Canada’s and the United States’ im-
migration policies, this research provides perspective on whether screening immigrants is an effective way to 
meet a country’s national interests, particularly economic interests, and whether other factors must be consid-
ered for immigration policies. Ultimately, this thesis found that current U.S. immigration policies do not best 
serve national interests. This is not because the U.S. prioritizes family-based immigration but rather because 
the stagnant immigration policy does not respond to the changing needs of the country. Common-sense im-
migration reform requires more than looking to foreign partners for solutions; it requires us to review current 
practices and identify ways to enhance existing policies.
See full thesis text: https://calhoun.nps.edu/handle/10945/64161
Keywords: immigration and nationality laws, RAISE ACT, U.S. immigration system, immigration reform, 
merit-based immigration, national interests, points-based immigration systems
ENGAGING CHILDREN AND YOUTH, VIA K-12 SCHOOL CURRICULA, 
TO BUILD A CULTURE OF DISASTER PREPAREDNESS
Kimberly A. Hayward, Community Preparedness Officer,  
FEMA Region V, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Tristan J. Mabry, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Despite the impacts of natural disasters increasing across the United States, a significant percentage of Ameri-
cans remain unprepared for disasters. Children and youth are disproportionally impacted by these events, but 
they also have the potential to be major assets in disaster preparedness. This thesis analyzes how to engage 
children and youth to facilitate behavioral change and build a culture of disaster preparedness. A comparative 
analysis of primary and secondary school curricula for disaster preparedness content, including case studies 
from the United States, France, and New Zealand, establishes a set of evaluation criteria, including curricu-
lum scope; engaged learning; parental, school, and community involvement; and effective evaluation. This 
thesis finds that the United States could improve and expand existing curricula, such as the Federal Emer-
gency Management Agency’s Student Tools for Emergency Planning program, and work to integrate disaster 
preparedness curricula into existing school safety and mandatory public health curriculum requirements. By 
reaching children and youth with disaster preparedness information, the United States can work to shift values 
and social norms around the topic, similar to past successes seen with such issues as anti-smoking and seatbelt 
enforcement.
See full thesis text: https://calhoun.nps.edu/handle/10945/64182
Keywords: youth preparedness, disaster preparedness, education, resilience, curriculum, program, school, 
prepare, disasters, emergency management, natural hazards, educate, safety, social marketing, behavioral 
change, New Zealand, France, United States, FEMA, public health, anti-smoking, seatbelt enforcement, social 
norms, values, culture, case studies, preparedness
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A CASE FOR STATE AND LOCAL INTEGRATION OF THE SEPARATE 
FEDERAL RADIOLOGICAL EMERGENCY PREPAREDNESS PROGRAM
Matthew K. Heckard, Assistant Director for Preparedness,  
Arizona Department of Emergency and Military Affairs
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Glen L. Woodbury, Center for Homeland Defense and Security
Co-Advisor: Nadav Morag (contractor), Center for Homeland Defense and Security
This thesis provides an overview and policy options analysis of offsite radiological emergency preparedness 
and response protocols for commercial nuclear power plants. This program is developed by the federal govern-
ment and implemented by state and local government emergency management as the Radiological Emergency 
Preparedness Program (REPP). The capabilities built under the separate REPP, if integrated within the wider 
emergency preparedness enterprise, could be properly accounted for and included in a community-wide assess-
ment of its aggregate capabilities within its existing all-hazards program. The research question for this thesis 
addresses which benefits, shortfalls, and challenges emerge from the integration of the hazard-specific emer-
gency preparedness and response program established under REPP with the all-hazards core capabilities and 
the National Preparedness System doctrine. The research design utilizes a logic model framework to facilitate 
the process of evaluating different policy options and approaches to an emergency preparedness and response 
program for nuclear power plants in the United States. The conclusion of the research is to augment the exist-
ing REPP protocol with a robust means to measure capability and performance, which is modeled as a policy 
proposal to use an oversight framework and measurable site-specific performance indicators tied to probabilistic 
risk assessment.
See full thesis text: https://calhoun.nps.edu/handle/10945/64183
Keywords: radiological, nuclear, REPP, energy, emergency, preparedness, risk, planning, radiation, health, 
power, regulatory, FEMA, NRC
RUSSIAN CONVENTIONAL ARMS TRANSFERS IN ASIA SINCE 1991
Caitlin E. Hewitt, Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Mikhail Tsypkin, Department of National Security Affairs
Second Reader: Christopher P. Twomey, Department of National Security Affairs
This thesis examines the relationships between Russia’s arms export industry and three major customer states in 
Asia. What motivated China, India, and Vietnam to procure conventional arms from Russian rather than other 
major suppliers, particularly in the post–Cold War era? The answer is a complex mix of strategic goals, political 
rationale, financial affordability, technological suitability, and old habit. This thesis centers on individual case 
studies for each of the three customer states, and is bookended by an opening review of the modern Russian 
arms industry and a final discussion of common themes and what to expect from future arms transfers from 
Russia. It uses press reporting, analysis by independent organizations, and a framework incorporating theories 
of international relations to address the research question. The main intention of this thesis is to examine the 
role of arms transfers across multiple states both as a practice per se and as a component of national (and inter-
national) policy; additionally, it is designed to provide value to military personnel who wish to become more 
familiar with this important topic.
See full thesis text: https://calhoun.nps.edu/handle/10945/64184
Keywords: arms transfers, China, conventional weapons, India, international arms trade, Russia, Vietnam
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ASSESSING THE POTENTIAL VALUE OF AUTONOMOUS VEHICLES IN EMERGENCY 
MEDICAL SERVICES USING THE KNOWLEDGE VALUE ADDED METHODOLOGY
Joseph S. Hillhouse, Assistant Fire Chief, Gainesville (Florida) Fire Rescue
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Thomas J. Housel, Department of Information Sciences
Co-Advisor: Richard D. Bergin IV, Department of Information Sciences
Directors and fire chiefs throughout the emergency services are facing staffing shortages as emergency medical 
technicians and paramedics migrate to higher-paying, less-hazardous jobs in the medical field or emergency 
management environment. These shortages are compounded by a continually increasing service demand. This 
research compares the current “As Is” model in the multi-tiered, fire-based, advanced-life-support emergency 
medical system with the “To Be” model, which incorporates autonomous vehicle technologies. The two models 
were assessed using a knowledge value added (KVA) methodology to determine whether autonomous technol-
ogy would increase productivity and add value by decreasing unit workload and increasing system capacity. 
The “As Is” model showed a return on knowledge (ROK) across all medical-based subprocesses but an inverse 
relationship between ROK and subprocess time, meaning that ROK drops when responders perform non-
medical tasks and worsens the longer a subprocess takes. Moreover, driving is a poor use of the employee’s over-
all knowledge as ROK for driver subprocesses was as low as 38 percent during long transport times. The “To 
Be” model showed superior ROK across all variations of driver and most medical subprocesses, and all driver 
subprocesses showed exponential increases in ROK. This thesis finds that increased transport times and call 
volumes increase ROK in the “To Be” model, indicating a quantifiable value-add from autonomous technology.
See full thesis text: https://calhoun.nps.edu/handle/10945/64186
Keywords: emergency medical service, EMS, advanced life support, ALS, basic life support, BLS, emergency 
medical technician, EMT, paramedic, fire service, multi-role responder, single role-responder, staffing levels, 
staffing shortages, National Fire Protection Association, NFPA, driver operator, emergency vehicle operations, 
knowledge value added, KVA, Lean Six Sigma, balanced scorecard, autonomous vehicles, hardware, software
MEASURING THE EFFECTIVENESS OF SURVEILLANCE 
TECHNOLOGY AT THE U.S. SOUTHERN BORDER
Robert A. Hudspeth, Captain, United States Air Force
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Erik J. Dahl, Department of National Security Affairs
Second Reader: Scott E. Jasper, Department of National Security Affairs
The United States’ investment in southern border security has consistently been a topic of discussion regard-
ing technological improvements and measurements of effectiveness. There have been multiple failed programs 
designed to combine infrastructure, personnel, and technology ranging from the America’s Shield Initiative 
(ASI) to the Secure Borders Initiative Network (SBInet). These efforts have resulted in billions of dollars of 
wasted funding. The latest initiative, named the Southwest Border Technology Plan, claims to use lessons 
learned from previous failures and focuses on integrating systems tailored to individual sectors of the border. 
A related issue is the use of apprehension rates and other passive metrics as the measures of effectiveness for the 
security of the southern border, continuing the historical inconsistency of inaccurate reporting methods. The 
Department of Homeland Security has recognized the problem of inadequate measurement and is developing 
new methods with the assistance of improved data captured with biometric systems; however, the issue of inac-
curate reporting remains. An alternate and more active option to consider for measuring security effectiveness 
is red teaming. This thesis explores the following questions: what technologies are currently utilized for border 
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security and how can their effectiveness be measured? And, can red teaming be used to improve on existing 
measures of effectiveness?
See full thesis text: https://calhoun.nps.edu/handle/10945/64187
Keywords: technology, border, security, effectiveness, red teaming
STRATEGIC VESSEL SYSTEM MANAGEMENT FOR THE 
PUBLIC SAFETY VESSEL ENTERPRISE
Brian C. Jensen, Police Lieutenant, San Diego Harbor Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Robert L. Simeral, Department of Information Sciences
Co-Advisor: Shannon A. Brown, Department of National Security Affairs
This thesis reviews current practices for vessel acquisition in the public safety and homeland security fields 
and evaluates agencies’ strategic management of vessels as a means for improving planning and efficiency. The 
research explores parallel systems—including vehicle fleet maintenance and other vessel system planning—to 
establish best-practice anchors, against which it analyzes case studies from the Fire Department of New York, 
the Port of San Diego Harbor Police, and the U.S. Navy to evaluate how off-the-shelf or design-build strategies 
affect strategic management. The thesis then reviews additional requests for information to evaluate the cur-
rent state of the public safety/homeland security vessel enterprise. The thesis concludes by presenting strategic 
best-practice anchors for moving forward in the maritime area of public safety assets. Establishing these best-
practice anchors is the first step toward their wider use in the homeland security vessel enterprise.
See full thesis text: https://calhoun.nps.edu/handle/10945/63987
Keywords: vessels, maritime, strategic management, fleet planning
OPPORTUNITIES AND RISKS OF MONGOLIA JOINING THE ASIAN SUPER-GRID
Batbayar Khadbaatar, Lieutenant Colonel, Mongolian Armed Forces
Master of Arts in Security Studies (Strategic Studies)
Advisor: Scott E. Jasper, Department of National Security Affairs
Co-Advisor: Robert E. Looney, Department of National Security Affairs
In light of increasing regional energy demands, and in recognition of both the growing air pollution problems 
and natural disasters among Northeast Asian countries, the region’s leading nations are considering the pos-
sibility of a renewable energy network. Such a network would aim to establish clean, secure, dependable energy 
sources throughout Northeast Asia. If Mongolia joins this promising renewable energy project, like Russia, it 
would become a leading exporter for wind, solar, and hydro energy to China, South Korea, and Japan. Based 
on liberal market theory, this thesis provides an overview of Mongolia’s economic situation in relation to the 
proposed Asian super grid project and offers a brief history and analysis of the small state’s third-neighbor for-
eign policy. This analysis shows the potential for all participating countries to benefit from secure, cheaper, and 
cleaner renewable energy while producing less carbon pollution. Finally, using a qualitative methodology, the 
thesis explores how Mongolia’s joining the Asian super grid can enable the small state to diversify its current 
coal-dependent economy, strengthen its national security, and avoid becoming the energy security subject of a 
superior state.
See full thesis text: https://calhoun.nps.edu/handle/10945/63992
Keywords: renewable energy, international relations, small state security, economy
18
SECURITY STUDIES
UNSUSPECTED: THE U.S. MILITARY’S UNINTENDED 
CONTRIBUTION TO OUTLAW MOTORCYCLE GANGS  
S Nicholas King, Lieutenant, California Highway Patrol
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Active-duty military members and veterans (MIL/VETs) are joining, facilitating, and creating outlaw motor-
cycle gangs in search of a familiar social identity. MIL/VETs’ advantageous skill sets, and their international 
deployments, are helping outlaw motorcycle gangs expand beyond law enforcement’s ability to interdict them. 
In an effort to understand why some MIL/VETs join outlaw motorcycle gangs, this thesis analyzed publicly 
available information, and the author’s personal experience as a gang investigator, through social identity the-
ory and the social identity analytical method. The research found that outlaw motorcycle gang culture takes 
advantage of concepts such as patron-client relationships, challenge-response cycles, and honor challenges to 
provide MIL/VETs a limited good—a positive social identity—through its pseudo-warfare environment. The 
research also identified that MIL/VETs have specific motivations for seeking a positive identity through motor-
cycle gangs, including a desire to expand the criminal tradecraft, redeem regrets or missed opportunities from 
their military service, seek post-military employment, or address identity deficits. The findings in this thesis, 
along with additional research into these motivations, will contribute to the study of outlaw motorcycle gang 
culture and may help illuminate suitable alternatives to offer MIL/VETs. 
See full thesis text: https://calhoun.nps.edu/handle/10945/63994
Keywords: Outlaw Motorcycle Gangs, OMG, Outlaw Motorcycle Club, Military Motorcycle Clubs, Mil-
MC, MIL/VET, Veteran Motorcycle Clubs, Military Members, Veteran Members, Military Support Club, 
Veteran Support Club, Military Puppet Club, Veteran Puppet Club, Military Training, Military Trained, 
Social Identity Theory, SIT, Social Identity Analytical Method, SIAM, patron-client relationship, challenge-
response cycle, honor-shame paradigm, limited good, One-Percenter, One Percenter, 1%er
COUNTERING UNMANNED AIRCRAFT SYSTEMS
Jason Knight, Police Lieutenant, Deputy Emergency Manager &  
Homeland Security Coordinator, Oklahoma City Police Department 
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: John W. Rollins (contractor), Center for Homeland Defense and Security
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
Since 2015, the unmanned aircraft system (UAS) market has exploded; once an exclusively military domain, 
it is now also aimed at the private and public sectors. As a consequence, the availability of inexpensive UAS 
platforms that can be weaponized or outfitted with surveillance equipment has also become an attractive tool 
to terrorists and criminals. This thesis examines the question, How can local law enforcement protect their 
communities from UASs operated by careless hobbyists, criminals, and other nefarious actors, such as foreign 
and domestic terrorists? This thesis assessed the risk UASs pose to public safety, examined counter-UAS (C-
UAS) technology currently available, and explored the limitations of C-UAS technology when deployed over 
urban areas. The thesis found that although the threat UAS platforms pose to urban areas is credible, C-UAS 
measures are available that local law enforcement can use to mitigate the risk. However, the thesis found that 
some forms of C-UAS technology have limitations when deployed over urban areas. In conclusion, the thesis 
recommends that local law enforcement consider UAS threats when conducting jurisdictional risk assessments, 
explore C-UAS technology and its limitations before procurement and implementation, and develop a C-UAS 
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strategy that ensures measures taken are necessary, effective, and appropriate. The thesis provides a decision 
matrix to assist local law enforcement in their efforts to develop a C-UAS strategy.
See full thesis text: https://calhoun.nps.edu/handle/10945/63997
Keywords: drone, UAV, UAS, unmanned aerial system, unmanned aircraft system, unmanned aerial vehicle, 
unmanned aircraft vehicle, counter UAS, counter UAV, counter drone, state, local
CONTRIBUTION OF ARTIFICIAL INTELLIGENCE TO BORDER SECURITY 
Konstantinos Kokkalis, Lieutenant Commander, Hellenic Navy
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Anne M. Baylouny, Department of National Security Affairs
Artificial intelligence (AI), as a disruptive technology, has recently become widespread in several applications 
ranging from healthcare to transportation. Border security has become a focal field for AI as migration poses 
significant challenges to the receiving countries’ infrastructure and to the cohesion of domestic societies. This 
thesis investigates the contribution of AI in a border management system in a maritime environment. It sug-
gests that AI enhances situational awareness and accelerates the existing asylum procedures on the condition 
that it functions under pre-defined rules and human supervision. A contextual analysis of AI in general stresses 
not only its capacity to evaluate high volumes of data but also to create ethical challenges. Consequently, based 
on AI’s capacity to evaluate big data, this thesis illustrates AI’s capability to inform the decision maker with a 
timely and accurate decision regarding the border management domain, using the Greece-Turkey borders as 
a case study. It also analyzes ethical and cybersecurity challenges regarding AI’s use and how they might be 
overcome. This thesis additionally sets the base for further research in the fields of experimentation and legal 
adaptations to keep pace with this quite promising but also quite challenging domain of AI. Furthermore, the 
thesis provides legal and technical recommendations for the potential implementation of an AI-embedded 
Command and Control system.
See full thesis text: https://calhoun.nps.edu/handle/10945/63998
Keywords: artificial intelligence, border security, command & control system
INTRODUCING ARTIFICIAL INTELLIGENCE INTO  
THE UNITED STATES LAW ENFORCEMENT COMMUNITY:  
LEARNING FROM FOREIGN LAW ENFORCEMENT AGENCIES 
Ana Z. Lalley, Police Chief, Elgin Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
This research explores how artificial intelligence (AI) can be successfully incorporated into a U.S. law enforce-
ment agency by focusing on AI’s challenges and limitations. Some of those challenges include a lack of current 
information about AI in this setting, particularly in the United States, and legal considerations. This thesis 
examines how the Dubai Police have implemented AI, compares U.S. law enforcement approaches to AI with 
those of foreign agencies, and ultimately creates a model framework that law enforcement agencies in the 
United States can use to incorporate AI into their practices.
See full thesis text: https://calhoun.nps.edu/handle/10945/64001
Keywords: artificial intelligence, law enforcement, United States Law Enforcement, Dubai Police Force, for-




SECURING THE BELT AND ROAD INITIATIVE: CASES IN PAKISTAN AND SRI LANKA
Chris Lelah, Lieutenant, United States Navy
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Michael A. Glosny, Department of National Security Affairs
Second Reader: Covell F. Meyskens, Department of National Security Affairs
The Belt and Road Initiative (BRI) is China’s development plan to build infrastructure on a massive scale across 
Asia, Europe, and Africa. As President Xi Jinping’s signature foreign policy initiative, the BRI seeks to reinvent 
the ancient Silk Road by facilitating connectivity and development in addition to securing China’s growing 
need for resources. China faces numerous challenges in successfully implementing these projects and achieving 
its goals. This thesis examines and analyzes the challenges that China faces in two important cases: Pakistan 
and Sri Lanka. China has experienced a wide range of challenges across the political, economic, and security 
spectrum in successfully implementing the BRI. Violent militancy, civil unrest, environmental destruction, 
corruption, and the international perception of China and the BRI are the paramount issues China confronts 
in successfully achieving its interests. How China is able to adapt to these prolific challenges will determine the 
scope and scale in which China is able to continue implementing the BRI worldwide. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64004
Keywords: China, Belt and Road Initiative, One Belt One Road, Sri Lanka, Pakistan, Belt and Road Initiative 
challenges
FILTERING A NEW SOLUTION TO FEDERAL EMERGENCY 
MANAGEMENT THROUGH NANOTECHNOLOGY
Patrick M. Liston, Screening Procedures Specialist, Transportation  
Security Administration, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Nicholas Dew, Graduate School of Defense Management
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Providing clean, safe drinking water in the aftermath of a hurricane is critical for a community’s survival. In 
2017, Hurricane Maria struck the island of Puerto Rico, leaving communities without clean, safe drinking wa-
ter for days, weeks, and in some cases months. The challenges in providing long-term clean, safe drinking water 
echoed through official government statements and reports, as well as the news media. Recent developments in 
nanotechnology show great promise as a timely, cost-effective method for providing clean, safe drinking water 
to impacted communities. These new technologies can supplement current water allocation programs used by 
the federal government by drastically reducing the amount of time and money required to provide adequate 
amounts of water to individuals in affected areas following a damaging hurricane. This thesis analyzes the time, 
money, and feasibility considerations of adopting nanotechnology-based water filtration into current emer-
gency management. The results show nanotechnology-based water filtration can provide a timely, cost-effective 
method for providing clean, safe drinking water while meeting the response demands of affected communities. 
Nanotechnology-based water filtration can be used to drastically alter future emergency management.
See full thesis text: https://calhoun.nps.edu/handle/10945/64008




REVITALIZING MARITIME SECURITY: IS SMART THE NEXT ELEMENT?
Marion C. Makins Jr., Detective, Metro Bomb Squad,  
Charleston County (South Carolina) Sheriff’s Office
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Co-Advisor: Shannon A. Brown, Department of National Security Affairs
Project Seahawk is a multiagency program that brings state-of-the-art technology and a regional approach 
to the problem of port security critical infrastructure in Charleston, South Carolina. Project Seahawk, now 
known as the Seahawk Interagency Operation Center (IOC), is alive within the confines of the United States 
Coast Guard, albeit as a smaller project. The Special Maritime Action Response Team (SMART) would be a 
multidisciplinary, multiagency unit that protects the maritime domain of South Carolina using intelligence 
gathered by the Seahawk IOC. This thesis examines potential challenges to the process of forming SMART 
with the Seahawk IOC, particularly the security capability gaps in the maritime domain with federal, state, 
and local stakeholders due to insufficient manpower and funding. The SMART concept will use elements of 
National Security Presidential Directive 41 and Homeland Security Presidential Directive 13 as a baseline for 
evaluating the maritime security capability. The SMART concept will make Seahawk more efficient in han-
dling maritime criminal threats to radiation detection in Charleston by providing the first responder with an 
avenue of options. The Seahawk IOC addresses the security capability gaps, but SMART will be more effective 
in the Lowcountry maritime domain. Together, the Seahawk IOC and SMART will be a one-stop shop for 
interagency maritime security in Charleston.
See full thesis text: https://calhoun.nps.edu/handle/10945/64014
Keywords: interagency operation center, interagency collaboration, maritime security, maritime domain, spe-
cial maritime action response team, maritime strategy
REGULATING HAWALA: THWARTING TERRORISM OR JEOPARDIZING STABILITY? 
Monika Mali, Transportation Security Inspector, Transportation  
Security Administration, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anne M. Baylouny, Department of National Security Affairs
Co-Advisor: Anders Strindberg (contractor), Center for Homeland Defense and Security
This thesis uses the case study method to investigate the unintended consequences that have resulted from the 
United States’ efforts to deter criminal abuses of hawala. It explores the illegitimate and legitimate uses of ha-
wala in Africa and the Middle East in the post-9/11 era. Despite extensive regulatory blocks, hawala has been a 
key financial node for the Taliban, Islamic State, and al-Shabaab. On the other hand, hawala serves as a lifeline 
for victims of terrorism in Africa and the Middle East. Any disruption in service jeopardizes their survival and 
protection. This study identifies how regulatory action has caused financial exclusion and is counterproductive 
to the United States’ anti-money laundering efforts and campaigns against terrorism financing. Practices like 
de-risking encourage the growth of alternative money transfer systems. This assessment concludes with a rec-
ommendation to use mobile money platforms to reinvigorate the formal financial sector and promote financial 
inclusion. Mobile hawalas are already leveraging digital delivery channels and have gained rapid momentum. 
In lieu of further regulatory action, Western institutions can employ these emerging technologies to transform 
into more adaptive and advantageous competitors of hawala and avoid compromising the essential service it 
provides.
See full thesis text: https://calhoun.nps.edu/handle/10945/64015
Keywords: hawala, hawaladars, informal value transfer, terrorism, financing, regulation, human security
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THE ELUSIVE STATE: THE FAILURE OF IRAQI KURDS TO SECURE INDEPENDENCE
Richard S. Mazen, Captain, United States Air Force
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Anne M. Baylouny, Department of National Security Affairs
Second Reader: Mohammed M. Hafez, Department of National Security Affairs
The collapse of the Ottoman Empire brought about significant changes for the political structure of the Middle 
East. The Kurds emerged as one of the largest ethnic groups striving for independence. However, Kurdish ef-
forts at independence failed despite periods of significant opportunity. This thesis aims to address why Iraqi 
Kurds have failed to establish an independent state. Three main theoretical explanations are offered: the degree 
of internal cohesion, external recognition, and balances of power. The theoretical explanations are considered 
in the context of historical periods of opportunity, primarily focused on the post-Ottoman period, post-1991 
Gulf War, and post-2003 U.S. invasion of Iraq. Analysis of Kurdish history reveals that no single factor was 
responsible for the lack of Kurdish independence. Instead, internal cohesion is interdependent with external 
recognition and regional balances of power. Kurdish internal fragmentation negatively impacted efforts for 
independence, which was reinforced by proxy relationships and the interests of other states. Furthermore, 
strategic interests of powers such as Britain and the United States undermined the Iraqi Kurds’ ability to at-
tain external recognition. In the most recent era since 2003, Iraqi Kurds have made significant strides toward 
increased autonomy. However, the historical factors of internal fragmentation, regional balance of power, and 
lack of external recognition continue to undermine independence.
See full thesis text: https://calhoun.nps.edu/handle/10945/64021
Keywords: Kurds, Kurdistan, Iraqi Kurds, Iraq, secession, sovereignty, self-determination, Middle East, U.S. 
Policy, invasion of Iraq, Gulf War, internal movement cohesion, fragmentation, external recognition, balance 
of power, Barzani, Talabani, KDP, PUK
OPTIMIZE OR DIE: IMPLEMENTING DYNAMIC AND INNOVATIVE 
DEPLOYMENT MODELS FOR FIRE DEPARTMENTS 
Tyler B. McCoy, Captain, Dayton Fire Department, Dayton, Ohio 
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Nicholas Dew, Graduate School of Defense Management
Co-Advisor: Shannon A. Brown, Department of National Security Affairs
This thesis analyzes current fire department practices and explores how resource deployments can be modi-
fied by innovation and optimization to result in improved services to customers. Alternative response vehicles, 
mobile integrated healthcare, technology adoption, accreditation, and leveraging data for policy analysis are 
five opportunities examined in this thesis with data used from 10 fire departments, including Dayton Fire 
Department. The findings show that implementing alternative vehicles for responding to medical emergen-
cies, leveraging technology, and using data for policy implementation to adopt a mobile integrated healthcare 
program may decrease the cost of providing services and improve response times to meet national standards. 
These findings may be beneficial to fire departments across the country that are experiencing budget reductions 
coupled with increased demand for services.
See full thesis text: https://calhoun.nps.edu/handle/10945/64024
Keywords: fire department, optimization, innovation, deployment modeling
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CONTINUITY AND TRANSFORMATION IN THE UNITED STATES’ NUCLEAR POSTURE
Andrew D. Metz, Captain, United States Air Force
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: James J. Wirtz, Department of National Security Affairs
Second Reader: Jeffrey A. Larsen, Department of National Security Affairs
This thesis created a matrix to compare the four post-Cold War Nuclear Posture Reviews (NPRs) published 
by the United States Department of Defense. Side-by-side comparison of these white papers revealed remark-
able trends in U.S. nuclear policy. The matrix began by assigning themes within NPRs to paradigms common 
to international relations research. These paradigms are declaratory policy, procurement policy, employment 
policy, and deployment policy. This thesis began by analyzing the history of NPRs and reactions to them in 
the scholarly and international communities. Next, it created an impartial summary of the identified themes as 
they are tracked through the NPRs. This thesis then analyzed and critiqued the trends in nuclear policy based 
on the matrix, scholarly reactions to NPRs, and other research related to U.S. force structure and the worldwide 
threat environment such as the economic interdependence between the United States and China and how it 
affects the two countries’ relationship. Some policy trends followed party lines; others did not. Some were er-
ratic and others were more predictable. The value of these trends validates some concerns and disproves others 
with regard to the U.S. nuclear posture and the worldwide threat environment. The thesis concluded that the 
world is a safer place with nuclear weapons, and although a world free of nuclear weapons is a responsible goal 
for future policymakers, it is simply not practical for the foreseeable future.
See full thesis text: https://calhoun.nps.edu/handle/10945/64029
Keywords: 2018, nuclear, posture, review, weapon, weapons, policy, United States, treaty, treaties, interna-
tional relations, strategy, strategic command, NPR, politics, Cold War, Ground Based Strategic Deterrent, 
UH-1 Replacement Program, Minuteman III, bomber, Ohio-Class Submarine, ICBM, Intercontinental Bal-
listic Missile, SLBM, Submarine Launched Ballistic Missile, B-1, B-2, B-52, 1.2 Trillion, policy, threat, threats, 
Air Force, Navy, Global Strike Command, missile, bomb, atomic, energy, warhead
CUBA’S RESILIENCE TOWARD UNITED STATES’ FOREIGN POLICY: 
THE U.S. LESSONS LEARNED FROM CUBAN PEACE POLICY
Anthony N. Micco, Lieutenant, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Tristan J. Mabry, Department of National Security Affairs
The goal of this thesis is to explain Cuba’s ability to maintain its autonomy against a large state actor, in this 
case, the United States. Since the Cuban Revolution in 1959, the United States has pursued the goal of regime 
change in Cuba, replacing the country’s socialist system with a liberal democratic and capitalist model. U.S. 
policy has consistently applied economic and political isolation to pressure Cuba to change from autocracy to 
democracy. Nonetheless, Cuba has successfully defended the regime’s interests and remains a sovereign state 
recognized by the international community. This thesis argues Cuba has resisted U.S. pressures by using a total 
defense approach that spans across three areas: civilian support for the regime, a professional military, and in-
ternational engagement. It is important to note that although the United States continues to pressure Cuba to 
change its system, the two countries have cooperated in the past when the United States liberalized its foreign 
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policies. As a result, this thesis suggests the goal of isolating Cuba may be less successful than economic and 
diplomatic engagement, a lesson that could be applied to other non-democratic countries.
See full thesis text: https://calhoun.nps.edu/handle/10945/64030
Keywords: United States foreign policy, Latin America, Cuba, North Korea, Iran, lessons learned, Fidel Cas-
tro, Obama, democracy, non-democratic regime, embargo, sanctions, immigration, travel, expropriations, 
agency, autonomy, rapprochement, peace 
TRAINING FOR FAILURE IN THE UNITED STATES FIRE SERVICE
David E. O’Neal, District Chief, Akron Fire Dept
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Mollie R. McGuire, Department of Information Sciences
Second Reader: Lauren Wollman (contractor), Center for Homeland Defense and Security
In 2017, the United States fire service documented 87 firefighter deaths and an estimated 58,835 firefighter 
injuries. To reduce these risks, the fire service invests hours of training in personnel to keep them as safe as 
possible. Unfortunately, these fatalities and injuries continue to happen despite the number of training hours 
conducted to master department standard operating procedures and maintain state continuing education re-
quirements. Although training will never prevent 100% of fire-related deaths, it is a critical component in 
decision-making in a high risk/low frequency occupation. Based on NIOSH findings, it can impact response 
to improve firefighter safety. This thesis presents various training models currently used in the fire service, how 
cognitive processes and panic and stress impact firefighter response, other challenges and impacts on training, 
as well as best practices for training in other organizations. The evaluation of these factors assists in developing 
a better understanding of how we learn and retain information and how these lessons can be applied to improve 
training in the fire service. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64038
Keywords: training, stress, safety, education, kinetics, repetition, hands-on, muscle memory, cognitive learn-
ing, situational awareness, static, dynamic, panic, military training, red team, private sector training, retention, 
lecture, table-top, inverted U
THE DRAGON’S JOURNEY TO THE WEST: CHINESE-LED ECONOMIC INSTITUTIONS 
AND THE REFORMATION OF THE LIBERAL INTERNATIONAL ORDER
This paper has been recognized as outstanding by its department.
Jessica S. Padoemthontaweekij, Captain, United States Air Force
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Co-Advisor: Anne L. Clunan, Department of National Security Affairs
Co-Advisor: Christopher P. Twomey, Department of National Security Affairs
This thesis examines Beijing’s geopolitical strategy through its use of Chinese-led institutions such as the Asian 
Infrastructure Investment Bank (AIIB), the Belt and Road Initiative (BRI), and the internationalization of the 
renminbi and its implication on the Liberal International Order (LIO). The first portion of this paper focuses 
on the structure of the U.S. hegemonic ordering system and its relationship to the LIO framework. The main 
analytical portion of the thesis examines the extent to which China has progressed toward creating a new lib-
eral order or a new illiberal order, or sustaining the current Western-led order. Research finds that China has 
displayed reformist, revisionist, and status quo characteristics across the international order spectrum. This 
suggests that China is pragmatic in its foreign policy, choosing to challenge norms and order in the institutions 
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that it does not agree with, but maintains and upholds norms in institutions that benefit China. China is also 
routing around certain international orders while upholding others. Ultimately, China is a reformist state that 
looks to reshape the LIO more in line with Beijing’s interests; however, current international liberal norms will 
limit the extent to and the likelihood of success with which Beijing can reshape the world. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64040
Keywords: Asian Infrastructure Investment Bank, Belt and Road Initiative, RMB, Liberal International Or-
der, U.S. hegemony
JAPANESE ENERGY SECURITY
Lakir Patel, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Robert E. Looney, Department of National Security Affairs
Second Reader: Robert J. Weiner, Department of National Security Affairs
This thesis explores whether Japan’s energy marketplace reforms after the 2011 Fukushima nuclear disaster, as 
outlined and executed by the Ministry of Economy, Industry, and Trade (METI), will aid Japan in achieving 
greater energy security. This thesis qualitatively evaluates the state of reforms administered in various energy 
sectors (fossil fuels, nuclear power, and renewable technologies) and comments on their feasibility against Ja-
pan’s energy transition goals within the energy trilemma. The conclusion reached is that of the two milestones 
set by METI (2030 and 2050), Japan will likely miss the energy target for 2030, but 2050 outcomes are promis-
ing with continued reform, liberalization of energy markets, and penetration of innovation within the energy 
sector. Japan’s carbon dioxide emission reduction goals in combating climate change are misaligned with their 
desired energy portfolio. Use of liquid natural gas is quickly replacing oil and coal, which is likely to shift Ja-
pan’s supply chain toward Southeast Asia and the United States but does little to reduce import dependence. 
A restart of nuclear power plants has been delayed, exacerbating traditional fuel demand signal. The renewable 
energy sector faces bureaucratic headwinds and market saturation. Liberalization of power generation and 
transmission markets, along with the elimination of curtailment policies, are likely to alleviate saturation and 
provide greater market penetration for Japan to become energy secure.
See full thesis text: https://calhoun.nps.edu/handle/10945/64044
Keywords: Japan, energy security, METI, ANRE, Fukushima reactor, Climate Change, anthropogenic, re-
newable, energy portfolio, energy efficiency, Kyoto Protocol, carbon dioxide, solar, wind energy, hydroelectric-
ity, energy infrastructure, energy policy
PLAN BEE—UNDERSTANDING THREATS TO THE HONEY BEE POPULATION 
AND EXAMINING STRATEGIES TO PROMOTE AND PROTECT POLLINATORS
Mildred G. Pfrogner, Police Captain, Miami Beach Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
In the early 2000s, a series of pollinator colonies, including honey bee colonies, collapsed—an early warning 
of a serious threat to our nation’s environmental, economic, and food security. Two national initiatives (the 
creation of the White House Pollinator Health Task Force in 2014 and the subsequent implementation of 
a national strategy to promote pollinator health in 2015) demonstrate that the government is serious about 
improving pollinator health. This thesis seeks to determine if pollinator health is a homeland security issue, 
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and reviews policies in the United States and the European Union that protect the health of pollinators. These 
topics are explored through a comparative policy analysis centered on four considerations: a holistic focus on 
all pollinators, pesticide regulation, the inclusion of regional plans in national policy, and climate change. Re-
search indicates that decisive governance in the quest for pollinator health is essential for national security. This 
thesis offers a limited scope that must be enhanced to attain a more robust and resilient national pollinator plan 
and to improve environmental, economic, and food security in the United States.
See full thesis text: https://calhoun.nps.edu/handle/10945/64045
Keywords: honey bee, food security, pollinator, colony collapse disorder, pesticides, neonicotinoids, habi-
tat fragmentation, beekeeping, agricultural sustainability, biodiversity, ecosystem, Environmental Protection 
Agency, monoculture farming, habitat restoration, National Strategy to Promote the Health of Honey Bees and 
Other Pollinators, Pollinator Health Task Force, Pollinator Research Action Plan
A MODEL FOR COLOMBIA’S POST-CONFLICT SECURITY SECTOR
Kelsey Picciuto, Captain, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Cristiana Matei, Center for Homeland Defense and Security
Second Reader: Tristan J. Mabry, Department of National Security Affairs
This thesis examines key characteristics of successful security sector reform. It builds on current theories re-
garding the critical elements of reform, analyzing how those principles could be applied to the Colombian case. 
Furthermore, this thesis uses the case studies of El Salvador and Sri Lanka to examine which aspects of their 
post-conflict security sector reform plans were successful and which could be modified to increase the chance 
of long-term stability in Colombia. While Colombia shifts its focus from civil conflict and internal criminal 
investigations to a more strategic outlook with long-term goals of addressing human rights violations, providing 
oversight of the security sector, and maintaining peace, the intelligence, military, and police sectors all need 
to undergo reform. As the Fuerzas Armadas Revolucionarias de Colombia (FARC), or Revolutionary Armed 
Forces of Colombia, disarms and right-wing paramilitary organizations disband, the Colombian security sector 
can develop ways to re-integrate the FARC into society, rebuild trust with the population that suffered various 
human rights violations throughout the civil conflict, and modify the security sector’s mission set to address 
new regional concerns. Using the comparative analysis from the case studies, this thesis develops a model for 
Colombia’s post-conflict security sector transformation.
See full thesis text: https://calhoun.nps.edu/handle/10945/64047
Keywords: Colombia, security, sector, reform, model, El Salvador, Sri Lanka, conflict, civil war, post-conflict, 
police, intelligence, military, FARC, demobilization, disarmament, reintegration, local ownership
MILITARY DIPLOMACY AND ITS ROLE IN THE FOREIGN POLICY OF NEPAL
Pankaj Rawal, Lieutenant Colonel, Nepal Army
Master of Arts in Security Studies (Civil-Military Relations)
Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Second Reader: Carolyn C. Halladay, Department of National Security Affairs
Historically, Nepal’s relations with China and India had their share of ups and downs. Nepal, given its imbal-
ance in military strength, has less potential to use its military as a hard power to pursue its national interests. 
This study explores the dynamics of Nepalese military diplomacy in three separate time periods: from 1857 to 
1949, during the Rana regime; from 1950 to 1990, after the fall of the Rana regime, the first democratic period 
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in Nepal until the end of monarchical rule; and from 2008 to 2018. The primary patterns of Nepal’s military 
diplomacy have consisted of appeasing its powerful neighbors, balancing one neighbor against another, prac-
ticing nonalignment and internationalism with the United Nations (UN), and maintaining equi-proximity 
with both neighbors. While some patterns helped Nepal secure its vital interests, others have contradicted its 
national interests. The study recommends three policy options for effective military diplomacy. Nepal should 
reassess the 1950 Treaty of Peace and Friendship with India and negotiate and reject any provisions that pre-
vent Nepal from pursuing independent foreign relations with China or any other state. Nepal should capitalize 
on peacekeeping as a tool of foreign policy and try to maintain its clout in UN affairs. Finally, Nepal should 
develop a doctrine for how it will use military diplomacy to support foreign policy.
See full thesis text: https://calhoun.nps.edu/handle/10945/64054
Keywords: Nepal, military diplomacy, foreign policy, India, China
RICO: ANALYZING THE USE OF FEDERAL LAW TO COMBAT LOCAL GANG PROBLEMS
Gene W. Ryerson, Lieutenant, NYPD
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
Gangs are the main contributor to violent crime in the United States. In an attempt to combat such violent 
crime, the federal government has begun prosecuting street-level gangs with the federal racketeering (RICO) 
statutes. Although these statutes were developed to address more traditional white-collar crime, the criminal-
izing of ongoing racketeering activity in a criminal enterprise has successfully been used to prosecute street-
level gangs. This thesis provides a review of the scholarly literature on the topic, most of which is biased and 
averse to the RICO statutes’ use in this context. This thesis also evaluates criticisms and concerns on the topic. 
Federal laws and procedures were analyzed during a comparative analysis of different court systems, which 
revealed a distinct advantage for federal courts in the investigation and prosecution of violent street gangs. Ad-
ditionally, the use of the federal racketeering statutes by three different jurisdictions—New York, New York; 
Detroit, Michigan; and Montebello, California—was researched and analyzed. The research found that use of 
the RICO statutes facilitated law enforcement initiatives that reduced violent crime and homicides in all three 
jurisdictions. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64057
Keywords: RICO, racketeering, gangs, criminal enterprise
LEARNING AND ADAPTATION OF GULF COOPERATION COUNCIL 
NAVIES IN RESPONSE TO THE YEMEN CONFLICT
Curtis Ryner, Lieutenant, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: James A. Russell, Department of National Security Affairs
Second Reader: John J. Zavage, National Security Affairs Program Office
Collective security of the Red Sea is an imperative due to the international and regional importance of this 
strategic waterway. The ongoing civil war in Yemen has consequently spilled over into the maritime domain, 
directly affecting critical Red Sea functions. The main actors countering the apparent disruption within the 
Red Sea and its surrounding region are the Gulf Cooperation Council (GCC) navies. This thesis explores the 
importance of the Red Sea region, the Houthi maritime insurgency, and whether or not coalition navies have 
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learned and adapted in response to the ongoing civil war in Yemen while operating in the Red Sea. The findings 
of this thesis offer four classifications or drivers of innovation and change as they relate to the response of the 
GCC navies countering the Houthi maritime threat. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64058
Keywords: GCC, SLC, Red Sea, Yemen, adaptation, innovation
HOMELAND HUMAN SECURITY: A NEW FRAMEWORK FOR 
AMERICA’S APPROACH TO HOMELAND SECURITY?
This paper has been recognized as outstanding by its department.
Michael V. Schiavone, Lieutenant, United States Navy
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Christopher Bellavita (contractor), Center for Homeland Defense and Security
The current understanding of the concept of homeland security in the United States—measures taken to pro-
tect the United States from terrorist attacks and to recover from natural disasters—has resulted in a practical 
approach that largely ignores many threats to the security of the average American. A deeper analysis of the 
insecurities faced by the American people reveals that the security of the homeland is a complex system of 
interconnected varieties of security including food, health, personal, economic, environmental, community, 
and political. This thesis suggests an alternate approach to homeland security based on the human security 
framework—a non-traditional approach to understanding security that seeks to shift the referent object of 
security from the state to the individual and ensure a world where the individual is free from fear, free from 
want, and free to live in dignity. This research explored the nexus of homeland security and human security by 
examining the development of the concept of homeland security, identifying the shortcomings of the current 
approach, and outlining the applicability of the human security framework to the understanding and practice 
of homeland security. This thesis finds that an approach to homeland security based on the steps for apply-
ing the human security framework is not only plausible but would result in overall increased security for the 
American people. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64060
Keywords: homeland security, homeland security theory, department of homeland security, DHS, homeland 
security framework, human security, reconceptualizing security, human security framework, non-traditional 
security, economic security, food security, environmental security, health security, personal security, commu-
nity security, political security, southern border crisis, humanitarian crisis, border wall, asylum seekers, zero 
tolerance, child separations
DIVERSIONARY THREATS IN LATIN AMERICA: WHEN AND WHY DO GOVERNMENTS 
USE THE THREAT OF FOREIGN INVASION, INTERVENTION, OR TERRORIST ATTACK?
Mason Searcy, Lieutenant, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Cristiana Matei, Center for Homeland Defense and Security
Second Reader: Tristan J. Mabry, Department of National Security Affairs
This thesis explains when and how Latin American leaders use diversionary force and the rally around the flag 
phenomenon in order to help shore up domestic support. This better understanding will allow policy makers 
to better predict Latin American leaders’ actions and to construct more specifically tailored foreign policies 
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toward the region. The use of diversionary force by Latin American leaders has a broad history, and this the-
sis focuses on two case studies: Alberto Fujimori and his use of diversionary tactics against domestic terror-
ism threats, especially Sendero Luminoso in Peru, and Nicolás Maduro’s inflation of the threat of a U.S. or 
Western-led invasion of Venezuela. The thesis concludes that both autocratic regimes used diversionary tactics 
frequently and continued to employ them regardless of the viability of the threat and the independence of other 
political institutions. As the situation in Latin America deteriorates, there is a pressing need to comprehend the 
inflammatory rhetoric of autocrats like Maduro in order to further U.S. efforts to create and implement a more 
constructive foreign policy toward the region.
See full thesis text: https://calhoun.nps.edu/handle/10945/64063
Keywords: Latin America, diversionary tactics, rhetoric, threat, invasion, rally around the flag, legitimacy, for-
eign politics, domestic security threat, Fujimori, Chavez, Maduro, Montasinos, Shining Path, Venezuela, Peru, 
Organization of American States, domestic threat, populism, caudillismo, chavizmo, counterinsurgency, SIN, 
domestic support, intermestic, military coup, internal unrest, Vargas, diversionary force 
TWO TEAMS, ONE MISSION: A STUDY USING EMS UNITS IN HOSPITAL TRIAGE 
DURING ACTIVE-SHOOTER AND OTHER MASS-CASUALTY EVENTS
Thomas B. Simons, Firefighter/Paramedic, Salt Lake City Fire Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anke Richter, Defense Resources Management Institute
Co-Advisor: Lauren Wollman (contractor), Center for Homeland Defense and Security
The Las Vegas Route 91 shooting, as well as other recent mass-casualty events, have exposed gaps in the re-
sponse of Emergency Medical Services (EMS) and hospitals to these types of incidents. This research sought 
to examine whether the use of EMS field resources in hospital triage could enhance the overall response to 
active-shooter and other mass-casualty events. Case studies of the Boston Marathon bombing and the Route 
91 shooting were conducted. Additionally, an exercise by St. Marks Hospital testing the concept of EMS triage 
at hospitals was analyzed. The Las Vegas case study revealed significant gaps in hospital and EMS response 
and the Boston Marathon case study showed just how efficient hybrid teams of hospital and EMS personnel 
could be. A review of the St. Marks exercise showed that EMS crews at the hospital significantly enhanced 
the efficiency and efficacy of the triage operation. Finally, current EMS operations were reviewed and recom-
mendations made to allow EMS crews to be assigned to the nearest hospitals without harming the on-scene 
response to these incidents.
See full thesis text: https://calhoun.nps.edu/handle/10945/64065
Keywords: active-shooter, mass-casualty, triage, EMS, TECC, START, hospital surge
RUSSIAN RESURGENCE IN PERU: RETURN OF THE BEAR?
Daniel P. Slot, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Robert E. Looney, Department of National Security Affairs
Second Reader: Thomas C. Bruneau, National Security Affairs Program Office
After a military coup in Peru in 1968, General Juan Velasco Alvarado began a political, economic, and security 
relationship with the Soviet Union during the Cold War. This marked the first instance of the Soviet Union 
gaining a foothold in South America, and Peru became one of the largest purchasers of Soviet-made military 
equipment in Latin America. Peru and Russia have renewed their relationship in the years since 2008. This 
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thesis compares the similarities between Soviet and contemporary Russian interaction with Peru, assesses the 
level of influence Russia currently has, and gauges the threat to American interests. Research consulted avail-
able unclassified scholarly work. It is most likely in Peru’s national security interest to diversify partnerships and 
to upgrade and maintain military equipment. Russia’s motivations are ambiguous, and Russia may be attempt-
ing to undermine U.S. influence in Peru by increasing Peru’s reliance on Moscow. This thesis has discovered 
Russia’s influence does not currently rise to a significant national security threat for the United States or Peru. 
However, the more connected the two countries become, the more power Russia may hold over the fragile and 
politically chaotic state of Peru. It is critical that the United States maintains an active role in Peru and remains 
an engaged and reliable partner. If the United States is able to maintain a strong relationship with Peru, it will 
be able to lessen Russia’s influence.
See full thesis text: https://calhoun.nps.edu/handle/10945/64068
Keywords: USSR, Russia, Peru, Soviet Union, Cold War, Latin America, South America, Velasco, security 
cooperation, national security, media, arms transfers, military coup
THE SOFTEST TARGET: SECURITY PLANNING FOR HOUSES OF WORSHIP
John E. Stein, Operations Officer, United States Border Patrol, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Defending houses of worship has become an ever-increasing need in homeland security. The rise of threats 
against faith-based organizations is growing, and the unique nature of sanctuaries makes them an ever-in-
creasing soft target. What security help can assist houses of worship, and how can homeland security experts 
advise faith-based organizations? This thesis employs an appreciative inquiry approach to define the security 
problem that houses of worship face in specific threats and hurdles unique to them. Chapters review available 
resources at the government level, in the commercial space, and by faith-based organizations themselves. The 
material was then synthesized by developing an emergency operations plan for one house of worship: North-
minster Presbyterian Church in Tucson, Arizona. This thesis suggests that overcoming the hurdles to security 
strategies within a house of worship is much more nuanced than previously believed, and the construction of 
a security plan for any house of worship is far more difficult than previously understood. Rather than seeking 
a one-size-fits-all or a packaged solution, houses of worship would best be served by engaging in a local effort 
to analyze security challenges and solutions. Little empirical study treats how houses of worship use, acquire, 
and find value in protection strategies on their campuses, and this thesis starts the conversation into this rarely 
discussed space.
See full thesis text: https://calhoun.nps.edu/handle/10945/64074
Keywords: church security, mass shootings, soft target, nonprofit security
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“AMERICA, THE GREAT FRIEND”? REANALYZING THAILAND-
U.S. RELATIONS IN THE 21ST CENTURY
Jessica Sunkamaneevongse, Captain, United States Air Force
Master of Arts in Security Studies (Far East, Southeast Asia, the Pacific)
Advisor: Sandra R. Leavitt, Graduate Writing Center
Co-Advisor: Michael A. Glosny, Department of National Security Affairs
Thailand and the United States have mutually benefited from 200 years of relations (since 1818) that strength-
ened during the Cold War and Vietnam War eras through their long-term alliance, security cooperation and 
economic engagement, and eventual U.S. assistance to Thailand’s democratization. Though the United States 
was once tolerant of Thailand’s frequent coups d’état, there is a common perception that relations were sig-
nificantly damaged after the military-led coups in September 2006 and May 2014. U.S. criticism led Thai 
state leaders to rebuke U.S. interference in Thai politics and question whether the U.S. remains a true ally and 
friend. This thesis questions these assumptions by systemically assessing and analyzing military, economic, and 
diplomatic sectors of the relationship from 2001 to 2019. It examines the effects of the coups through system-
atic analysis of qualitative and quantitative data to understand how these coups and other events impacted the 
relationship. The main findings are that despite U.S. criticism and sanctions following the coups, the coun-
tries still maintained significant cooperation—particularly in the strategic and economic realms. But, since 
U.S. sanctions and criticism led Thai leaders to question U.S. commitments, Thailand hedged by deepening 
economic and strategic relations with China. Thailand’s actions support theoretical arguments that Southeast 
Asian countries tend to hedge between great powers rather than balance or bandwagon.
See full thesis text: https://calhoun.nps.edu/handle/10945/64078
Keywords: great power competition, bandwagoning, bandwagoning theory, hedging, hedging theory, Thai-
land, China, United States, U.S.-Thailand relations, U.S.-Southeast Asia relations, Thailand-China relations, 
international relations, bilateral relations, U.S. alliances in Asia, U.S. strategy in Southeast Asia, coup d’état, 
military relations, economic relations, diplomatic relations, security cooperation in Southeast Asia, Excess De-
fense Articles, EDA, International Military Education and Training, IMET
FENTANYL: CARTELS’ SCARIEST AND MOST INNOVATIVE PRODUCT YET
Lacey Thompson, Major, United States Air Force
Master of Arts in Security Studies (Western Hemisphere)
Advisor: Robert E. Looney, Department of National Security Affairs
Second Reader: Rodrigo Nieto-Gomez, Department of National Security Affairs
Opioid dependence in the United States has reached unprecedented levels, having risen substantially since 
2012. Fentanyl’s contribution to the opioid epidemic has been of particular concern and has caught the atten-
tion of the highest levels of the U.S. government. Despite the federal government’s efforts to address opioid 
dependence and to combat the trafficking of illicit fentanyl into the United States, deaths involving synthetic 
opioids continue to rise. While myriad news and medical articles on fentanyl have been published—especially 
as media coverage of the opioid epidemic increases—a major gap exists in non-medical scholarly research on 
the substance. This research fills that gap by providing a single repository of some of the most pertinent infor-
mation on fentanyl. It answers the following questions: What is fentanyl? What is its relationship to the ongo-
ing opioid crisis? How and why did cartels incorporate fentanyl into their business model? By answering these 
questions, this research provides policymakers and law enforcement officials with sufficient information to 
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properly gauge the scope and intricacies of illicit fentanyl trafficking so that they may develop effective counter-
strategies for this complex problem set.
See full thesis text: https://calhoun.nps.edu/handle/10945/64084
Keywords: cartel, fentanyl, innovation, drug trafficking, opioid, painkiller, synthetic, war on drugs, counter-
narcotics, counter-drug, cocaine, heroin, criminal organization, business model, illegal drug, black market, 
Mexican cartel, Colombian cartel, supply and demand
U.S. CITIZENSHIP AND IMMIGRATION SERVICES’ EFFORT TO IDENTIFY TERRORISM 
THREATS: IS SOCIAL MEDIA INTELLIGENCE (SOCMINT) THE NEXT TOOL?
Erik M. Thompson, Immigration Officer, U. S. Citizenship and Immigration Services,  
U.S. Department of Homeland Security 
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
Terrorists use the internet to facilitate every aspect of their nefarious activity. This use creates a novel research 
question. To what degree can an open-source social media intelligence (SOCMINT) gathering and analysis 
capability assist U.S. Citizenship and Immigration Services (USCIS) in accomplishing its homeland security 
mission? The critics of SOCMINT argue it is an unnecessary, problematic, and ill-advised effort based on ef-
ficacy, data management, and constitutional grounds. Therefore, the thesis explores the past efforts, necessity, 
and efficacy of open-source SOCMINT in identifying potential fraud, public safety, and/or national security 
concerns (threats) from immigrants seeking immigration benefits. The research consists of qualitatively ex-
amining issue rhetoric—the debate and discussion—between the critics and supporters of SOCMINT. The 
Profiles of Individual Radicalization in the United States dataset provides a quantitative, evidence-grounded 
means to gain insight on radicalized immigrants’ use of the internet and social media in plotting attacks and 
the potential for threat detection. The research demonstrates threats among immigration benefit seekers exist, 
and that SOCMINT is a viable means to identify and mitigate the threats. The thesis concludes the proposi-
tions for SOCMINT are valid and the critics’ objections should not impede the effort. The thesis recommends 
USCIS continue SOCMINT, ensuring the endeavor observes a balance between security and liberty.
See full thesis text: https://calhoun.nps.edu/handle/10945/64082
Keywords: social media, analysis, Department of Homeland Security, DHS, screening, vetting, Twitter, Face-
book, YouTube, threats, sentiment analyzer, law enforcement, big data analytics, terrorist, terrorism, babel 
street, Open-Source Intelligence, OSINT, social media intelligence, SOCMINT, Giant Oak,  U.S. Citizenship 
and Immigration Services, USCIS, Fraud Detection National Security, FDNS
DIGITAL INFRASTRUCTURE’S CONNECTION BETWEEN CITIZENS 
AND THE CULTIVATION OF HOMELAND SECURITY TERRAIN
Noah R. Valero, Lieutenant, United States Navy
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Second Reader: Shannon A. Brown, Department of National Security Affairs
The purpose of this research is to investigate the shift of the homeland security landscape in response to rapid 
urbanization and integration of technology in cities. Governments and municipalities are rushing toward the 
utilization of advanced technologies to solve challenges dealing with urban expansion and the increase of high-
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tech threats. Privacy concerns and vulnerabilities in associated “Smart City” design are becoming apparent and 
related to the adoption of new security measures. This thesis answers the question: How will the transformation 
of Homeland Security terrain, influenced by smart city infrastructure, affect how governments deliver services 
and security to citizens? The effects are revealed through the use of a comparative analysis between Singapore 
and Denmark, highlighting the governmental composition, social dynamics and policy approaches involved 
with smart city development. The comparison discloses that the effectiveness and implementation of a smart 
city design in part depends on the level of collaboration, training, and policy formulation in security planning 
that occurs among public-private, academic and citizen stakeholders. The results suggest that stakeholders 
should be involved from the beginning in smart city planning. Their initial involvement allows for security and 
privacy issues to be mitigated beforehand. It also encourages the public’s trust of government services that are 
delivered in an advanced technological city environment.
See full thesis text: https://calhoun.nps.edu/handle/10945/64085
Keywords: interoperability, e-government, smart cities, digital communities, public-private, big data, terrain, 
digital ecosystem, smart grid, e-planning, e-democracy, e-participation, open data, open government, black 
swan attacks, smart healthcare, wireless, network, trust, privacy, security, smart city framework, internet of 
things, autonomous, e-readiness, urbanization, standardization, e-governance, collaboration
NUCLEAR DETERRENCE AND NORTH KOREA―DISSUASION OR PERSUASION?
Steve Vaughn, Systems Accountant, FEMA, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Second Reader: Feroz H. Khan, Department of National Security Affairs
The threat of nuclear war has been a possibility since the first atomic device was invented during World War 
II. From the end of World War II through the Cold War period, the greatest risk of nuclear proliferation was 
between the main superpowers at the time, the United States and the Soviet Union. U.S. nuclear deterrence 
doctrine promised mutually assured destruction (MAD): if the Soviets were to launch a nuclear missile at the 
United States, the United States would retaliate in such a way to ensure the annihilation of the Soviet Union. 
The global economic, social, and political environment has changed since the end of the Cold War; however, 
the threat of atomic warfare still exists with the emergence of the Democratic People’s Republic of North Korea 
as a nuclear threat. This thesis explores the question of whether the doctrine developed during the Cold War 
is still valid: Is the U.S. nuclear strategy sufficient to deter North Korea from attacking the United States and 
its allies in the East Asian region? In formulating an answer to the question, the author analyzed the motiva-
tions, perceptions, and intentions of North Korea’s regime from the country’s formation to present day. While 
it is clear that the original Cold War MAD doctrine will not work for North Korea, it is recommended that 
the right combination of MAD elements, conventional forces, UN sanctions, and negotiations will provide a 
chance for the denuclearization of the Korean Peninsula to become a reality.
See full thesis text: https://calhoun.nps.edu/handle/10945/64088
Keywords: nuclear deterrence, North Korea, nuclear, nuclear doctrine, nuclear strategy, mutually assured de-
struction, MAD, sanctions, Kim Jong-il, Kim Il-sung, economic sanctions, nuclear weapons, denuclearization, 
Korean Peninsula, extended deterrence, Korean War
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FROM GOLDEN HANDCUFFS TO PIG IRON: PROJECTING PENSION 
REFORM’S IMPACT ON THE HOMELAND SECURITY ENTERPRISE
Jeffrey H. Waldman, Colonel, United States Air National Guard
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Thomas D. Young, Institute for Security Governance
Co-Advisor: Lauren S. Fernandez (contractor), Center for Homeland Defense and Security
The chronic underfunding of numerous public pensions, along with historic capital-market setbacks, has cre-
ated a public pension debt crisis throughout much of the nation. The depth of this crisis makes pension reform 
inevitable, and that reform will transform the nature of public-servant compensation in the coming decades. 
This thesis explores the impact pension reform will have on the effectiveness of public-sector organizations 
with homeland security missions. To approach this issue, this thesis draws on existing academic literature 
from a wide range of disciplines, including economics, public administration, organizational behavior, sociol-
ogy, and social psychology. Emerging from the research is a clear recognition that pension reform will change 
employee behavior, organizational culture, and the market for human capital through second- and third-order 
effects. Exactly how such change will play out is not so clear. The thesis turns to scenario-planning techniques 
to synthesize the diverse literature and provide plausible responses to the question of what pension reform’s 
impact will be within the homeland security domain. The thesis offers three different future outcomes and 
recommends more robust, collaborative scenario-planning initiatives for which the thesis itself provides a use-
ful launching pad.
See full thesis text: https://calhoun.nps.edu/handle/10945/64092
Keywords: financial incentives, pension debt, pension reform, defined benefit, annual required contribution, 
human capital, organizational culture, personnel economics, deferred compensation, employee turnover, labor 
sorting, educational divide, intrinsic motivation, public-service motivation, motivation crowding, generational 
work preferences, wage compression, procedural justice, organizational culture, corruption, scenario analysis, 
pay secrecy, ERISA, perverse incentives, labor market distortions
DOMESTIC DRIVERS IN NORTH KOREA’S NUCLEAR WEAPONS DEVELOPMENT
Joonmo Yang, Major, Republic of Korea Air Force
Master of Arts in Security Studies (Strategic Studies)
Advisor: Wade L. Huntley, Department of National Security Affairs
Second Reader: Tristan J. Mabry, Department of National Security Affairs
The prevailing explanation today claims that security concerns motivate North Korea to develop nuclear weap-
ons and that the motivation would decrease if the concerns diminish. Nevertheless, given that the international 
community since the 1990s has failed to prevent North Korea from securing nuclear weapons, questions arise 
as to whether it properly identified North Korea’s motivations and whether those motivations remained un-
changed. In this respect, this thesis investigates the question: Historically, to what extent have domestic po-
litical concerns been a driver for North Korea in deciding on its nuclear weapons program? The thesis argues 
that domestic politics became the prevailing motivation for the program from 1994 to 2009. The security 
perspective explains that Kim Jong-il, who monopolized power, behaved on behalf of national interests, and 
that the growing South Korean military capabilities and U.S. hardline policy motivated him to develop nuclear 
weapons. Yet, many of Kim Jong-il’s actions in this period did not coincide with national security preservation. 
In this regard, the domestic political perspective explains that his domestic political interests motivated him to 
develop nuclear weapons and that he used the program as a source of money and useful pretext for legitimizing 
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his regime. Especially, North Korea’s response to the U.S. sanctions on the Banco Delta Asia shows that Kim 
Jong-il’s domestic political interests were the prevailing driver for the program.
See full thesis text: https://calhoun.nps.edu/handle/10945/64101
Keywords: nuclear motivation, security perspective, domestic political perspective
“I FORGOT I HAD THAT .38 IN MY BAG”: HOW MEMORY FAILURE 
CONTRIBUTES TO PASSENGERS CARRYING FIREARMS AND OTHER 
PROHIBITED ITEMS TO SECURITY SCREENING CHECKPOINTS
Suk H. Yi, Supervisory Federal Air Marshal, Transportation  
Security Administration, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Richard D. Bergin IV, Department of Information Sciences
Co-Advisor: Mollie R. McGuire, Department of Information Sciences
Transportation Security Administration (TSA) discoveries of firearms at U.S. security screening checkpoints 
have increased significantly in recent years. In 2008, TSA discovered 926 firearms, and in 2018, 4239. When 
questioned, passengers commonly state they “forgot” about the firearm. Following a qualitative research de-
sign, this investigation analyzed four cases from publicly available, open-source internet posts by individuals 
who were detained or arrested at security screening checkpoints. Through case analysis, four common themes 
emerged. Passengers 1) experienced a prospective memory failure; 2) were frequent flyers; 3) had recently expe-
rienced interruptions; and 4) were in a hurry. This thesis identifies factors that contribute to memory failures, 
such as interruptions, multitasking, and delaying actions. Mitigating concepts and strategies from cognitive 
psychology are explored, specifically, use of the Dynamic Multiprocess Framework; the creation of salient, 
distinctive, and unfamiliar reminders; encouragement of prompt action; employing mnemonics as reminding 
devices; inducing deeper levels of processing; and leveraging existing technologies. Concepts and strategies that 
discourage prospective memory failure are tested through a thought experiment designed to clarify and modify 
the mitigating concepts and strategies recommended.
See full thesis text: https://calhoun.nps.edu/handle/10945/64103
Keywords: aviation security, firearms, checkpoint
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INVENTORY MANAGEMENT ANALYSIS OF SPECTACLE FRAMES  
AT THE NAVAL OPHTHALMIC SUPPORT AND TRAINING ACTIVITY 
Nasim Hawashem, Lieutenant, United States Navy
Shawn Dean, Lieutenant, United States Navy
William A. Agbo, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Eddine Dahel, Graduate School of Defense Management
Second Reader: Bryan J. Hudgens, Graduate School of Defense Management
The Defense Health Agency (DHA) has challenged each of its subordinate organizations through several 
initiatives to reduce costs while delivering world-class medical care. As a step toward the DHA’s cost-saving 
initiative, this thesis analyzes the current inventory management and recommends suitable inventory mod-
els for DHA’s largest eyewear production organization, Naval Ophthalmic Support and Training Activity 
(NOSTRA). This unique organization carries the most extensive inventories of lenses and spectacle frames. 
NOSTRA provides eyewear to all service branches, retirees, and other eligible personnel. This project evaluates 
141 spectacle frame types across two fiscal years, 2017 and 2018. The analysis reveals that NOSTRA uses a 
combination of the periodic review and continuous review models. NOSTRA also uses three separate informa-
tion technology systems, which makes it challenging to accurately forecast demand and track inventory. 
The findings indicate that NOSTRA can benefit from inventory management models and substantially reduce 
its inventory and cost. The results of this analysis recommend that NOSTRA incorporate the economic order 
quantity model and ABC analysis, and utilize the joint ordering strategy. Furthermore, management can ex-
tend the frame-of-choice replacement policy to the end of the suppliers’ contract year to capture more potential 
savings.
See full thesis text: https://calhoun.nps.edu/handle/10945/64133
Keywords: inventory management, economic order quantity, reorder point  
CONGRESSIONAL BUDGETARY ACTIONS AND THEIR EFFECT ON THE UNITED STATES 
MARINE CORPS’ ANNUAL BUDGET REQUESTS AND SUBSEQUENT EXECUTIONS
Andrew P. Schweers, Captain, United States Marine Corps
Ghislaine I. Agyeman, Captain, United States Marine Corps
Master of Business Administration
Advisor: Philip J. Candreva, Graduate School of Defense Management
Second Reader: Chad W. Seagren, Graduate School of Defense Management
The ability of the Department of Defense to maintain its readiness has been impacted by sustained combat op-
erations due to the global war on terror. Compounding this problem further, Congress has created a climate of 
fiscal uncertainty through multiple congressional budgetary actions. These actions include the Budget Control 
Act (BCA) of 2011, Bipartisan Budget Act amendments, and Continuing Resolutions. The objective of this 
project is to determine the financial impacts these actions have had on the Marine Corps’ budget requests and 
execution since the enactment of the BCA. This project covers a 10-year period from fiscal year 2009 to 2018 
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which incorporates three fiscal years prior to the enactment of the BCA. Budget requests from the DoD as well 
as the Marine Corps were utilized in order to analyze the effects of the legislative actions. Analysis shows that 
the Marine Corps’ budget requests for its operating forces trends the same as the DoD base budget. Regarding 
budget execution, a direct link to unobligated balances and legislative actions could not be determined.
See full thesis text: https://calhoun.nps.edu/handle/10945/64062
Keywords: Budget Control Act, BCA, Bipartisan Budget Act, BBA, Continuing Resolution, CR, Marine 
Corps, budget, execution, legislative actions
ANALYSIS OF NONTRADITIONAL CONTRACTORS AS A PROXY FOR 
INNOVATION THROUGH DOD OTHER TRANSACTION AGREEMENTS
This paper has been recognized as outstanding by its department.
Alison D. Almonte, Captain, United States Air Force
Master of Business Administration
Advisor: William A. Muir, Graduate School of Defense Management
Co-Advisor: Robert F. Mortlock, Graduate School of Defense Management
The 2018 National Defense Strategy highlights the critical importance of leveraging technological advance-
ments in a world with rapidly growing security concerns. For the Department of Defense (DoD) to integrate 
advancements into military capabilities, the acquisition community will need to innovate its business practices 
to support the changing character of war. Other transactions (OTs) provide a tool that offers the flexibility to 
incorporate business methods similar to commercial industry best practices, thereby supporting faster design 
and execution. The recent increased use of OTs in federal contracting for research and prototype projects also 
incentivizes nontraditional defense contractors (NDCs), who would not otherwise overcome obstacles inherent 
in traditional Federal Acquisition Regulation contracting, to contract with the DoD and serve as proxies to in-
novation. Three primary techniques are employed. First, a spend analysis is performed on Federal Procurement 
Data System-Next Generation data. Second, consortium data is matched with the System for Award Manage-
ment Application Programming Interface to assess the proposed scale using psychometric techniques. Last, a 
logit model estimates the predictive power of the proposed scale and the relationships between the variables and 
the current NDC statutory classification. Understanding the characteristics of OT NDCs will help the DoD 
leverage acquisition policy decisions to access emerging technology solutions.
See full thesis text: https://calhoun.nps.edu/handle/10945/64148
Keywords: Other Transaction Authority, nontraditional defense contractors
AN ANALYSIS OF CRITICAL MATERIAL FAILURES OF  
THE CLOSE-IN WEAPON SYSTEM ONBOARD U.S. GUIDED MISSILE DESTROYERS
Edward F. Arca, Lieutenant, United States Navy
Jay H. Hughes, Lieutenant Commander, United States Navy
Matthew Carroll, Lieutenant Commander, United States Navy
Master of Business Administration
Co-Advisor: Ryan S. Sullivan, Graduate School of Defense Management
Co-Advisor: Daniel Reich, Graduate School of Defense Management
This thesis analyzes the current state of the Close-In Weapon System (CIWS) and decides what improvements 
can be used to improve system operational readiness and life-cycle support. Currently, CIWS is supported by 
a Readiness Based Sparing Model that has drawn criticism from senior naval leaders for the operational avail-
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ability (Ao) that it provides. We analyze data to derive a list of five “key offender” parts that heavily impact 
operational availability of CIWS. We also analyze how improving the sparing of these “key offenders” can 
potentially improve operational availability. Additionally, we analyze the timing of actual failures in the fleet. 
This paper addresses CIWS operational readiness and life-cycle support while exploring whether other pro-
cesses can be used to improve the operational readiness of U.S. Guided Missile Destroyers’ CIWS systems. The 
major findings of our research are as follows: first, that timing “luck” of failures accounted for a 7% difference 
between the worst-case scenario downtime and actual downtime. Second, that actual system availability was 
86% of calendar days over fiscal years 2017 and 2018, exceeding NSWC’s Ao predictions. Third, that the top 
five “key offenders,” which these parts can potentially affect, account for a 3% improvement to operational 
downtime. Finally, that 10 of the 67 ships showed no downtime associated with CIWS, which could be a result 
of operational schedules. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64188
Keywords: CIWS, Close-in Weapon System, stock posture, performance, support, readiness, spares, allowancing
KESSEL RUN: AN ANALYSIS OF THE AIR FORCE’S INTERNAL 
SOFTWARE DEVELOPMENT ORGANIZATION
Jenny Aroune, Captain, United States Air Force
Nathan Taylor, Captain, United States Air Force
Robert Hollister, Captain, United States Air Force
Master of Business Administration
Advisor: Bryan J. Hudgens, Graduate School of Defense Management
Second Reader: Kathryn J. Aten, Graduate School of Defense Management
The current method of acquiring custom, innovative software through traditional contracting methods is an 
outdated practice. These traditional methods are time-consuming and could be improved with the Air Force’s 
Kessel Run, an internal software development organization. With the Air Force’s Kessel Run, the time from 
software inception to operation can go from years to days. Unfortunately, neither most of the Air Force nor the 
rest of the Department of Defense (DoD) has yet to catch up to the forward thinking of those involved in the 
creation of Kessel Run. Most of the Air Force and the DoD are still outsourcing for most of their innovative 
acquisitions, whether it be research and design or product (software) development. This case study offers insight 
to the new organization and identifies the potential to apply the concepts learned during its creation to benefit 
other DoD organizations when considering insourcing as opposed to the traditional outsourcing acquisition 
approach.
See full thesis text: https://calhoun.nps.edu/handle/10945/63995
Keywords: Kessel Run, software development, United States Air Force (USAF), insource, outsource, acquisi-
tion, contracting, make-or-buy, Department of Defense (DoD)
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INTELLECTUAL PROPERTY: TECHNICAL DATA AND COMPUTER SOFTWARE RIGHTS 
PROCUREMENT IN DEPARTMENT OF DEFENSE MAJOR WEAPON SYSTEMS
Aaron T. Ashley, Captain, United States Air Force
Daniel A. Carrillo, Captain, United States Air Force
Spencer T. Jacobson, Captain, United States Air Force
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Second Reader: Brett M. Schwartz, Graduate School of Defense Management
Intellectual property and intellectual property rights play an important role in the Department of Defense’s 
ability to ensure major weapon systems are affordable. The DOD has placed increased emphasis on improving 
how it procures intellectual property and intellectual property rights, and in how it understands the complex is-
sues behind intellectual property that exist between the DOD and industry. The research in this paper seeks to 
evaluate recent DOD efforts to improve the acquisition of intellectual property (specifically technical data and 
computer software) and intellectual property rights. Additionally, the research takes a look at past acquisitions 
to evaluate the intellectual property strategies developed during the acquisition planning and contract award 
phases of four Air Force major weapon system programs. The paper utilizes the research findings to identify 
“best practices” that can be readily applied to future acquisitions when procuring technical data and computer 
software rights.
See full thesis text: https://calhoun.nps.edu/handle/10945/63986
Keywords: intellectual property, intellectual property rights, technical data, technical data rights, computer 
software, air force, procurement, contracting, acquisition planning, intellectual property strategy
TALENT MANAGEMENT ANALYSIS FOR THE AIR WING OF THE FUTURE
Louis D’Antonio, Commander, United States Navy
Michael J. Bartolf, Lieutenant Commander, United States Navy
Master of Business Administration
Co-Advisor: William D. Hatch II, Graduate School of Defense Management
Co-Advisor: Robert F. Mortlock, Graduate School of Defense Management
Second Reader: Edward D. McCabe, Assistant Chief of Staff, Aviation Affairs
The Air Wing of the Future (AWOTF) will provide unmatched lethality and capability in future theaters of 
operations. The addition of the F-35C Lightning II, MQ-25 Stingray, and CMV-22B to the combat-proven 
team of F/A-18E/F Super Hornets, EA-18G Growlers, E-2D Hawkeyes, and MH-60R/S Seahawks also comes 
with increased manpower-support requirements over today’s carrier air wing. The increased complement of 
personnel necessary to operate the AWOTF will either require a multimillion-dollar ship modification to the 
baseline design or a reduction to the individual squadron manpower documents. The objective of this project 
was to analyze manpower talent management, maintenance training, and squadron-level maintenance activi-
ties to determine whether a training improvement solution could substantiate a manpower reduction by creat-
ing a higher-quality, more capable work force. The culmination of this research did not strongly validate any 
recommendations for reduction of manpower requirements due to limitations in the available data but did 
demonstrate marginal benefits in the form of increased labor production efficiency among a higher-quality 
work force (as defined by Aviation Maintenance Experience [AMEX]).  There is a clear signal for the value of 
AMEX in detailing activities as well as greater unit-level training capabilities.
See full thesis text: https://calhoun.nps.edu/handle/10945/64129
Keywords: aviation, air wing, airwing, talent management, squadron, manpower, personnel, carrier aviation, 
USS Ford, aircraft carrier, AMEX, aviation maintenance, aviation maintenance experience, AWOTF
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EFFECTS OF GUN POLICIES ON CRIME
Brian M. Bieber, Lieutenant Commander, United States Navy
Juan A. Luevano, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Brad R. Naegle, Graduate School of Defense Management
Co-Advisor: Ryan S. Sullivan, Graduate School of Defense Management 
With over 39,000 firearm-related deaths per year in the United States, few topics are more controversial than 
civilian gun ownership and gun policies. This research provides analyses of the effects of gun-related laws on 
violent crime in the United States. Gun-related policies and violent crime analyses were conducted to compare 
differences in the 1994–2004 Federal Assault Weapons Ban and current state assault weapon bans, unrestrict-
ed-carry, right-to-carry laws, and the violent crime rate. Data were gathered from the Federal Bureau of Inves-
tigation to identify the differences in violent crime across all states and Washington, D.C., from 1970–2017. 
Data were also collected from numerous other government agencies to establish a body of independent variables 
to conduct multiple linear regression analyses. Based on the results of multiple linear regression models, we 
concluded that there is a statistically significant relationship between gun laws and the violent crime rate. Our 
model indicates a violent crime rate decrease of 93.14 violent crimes per 100,000 inhabitants with the imple-
mentation of assault weapon bans. Also, our model shows a murder rate decrease of 1.53 and 0.55 murders per 
100,000 inhabitants with the adoption of unrestricted and right-to-carry laws.
See full thesis text: https://calhoun.nps.edu/handle/10945/64011
Keywords: gun policies, gun crime, gun violence firearms industry, firearm crime, effects of gun regulation
A COST-BENEFIT ANALYSIS OF NAVAL AIR STATION (NAS) SEARCH AND 
RESCUE (SAR) AT FALLON, NV, AND PATUXENT RIVER, MD
John C. Blankenship, Lieutenant, United States Navy
Nicholas A. Mann, Lieutenant, United States Navy
Master of Business Administration
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Ryan S. Sullivan, Graduate School of Defense Management
Search and rescue (SAR) is a key component in maintaining the necessary safety coverage of flights at Naval 
Air Stations (NAS) across the country. The United States Navy (USN) currently employs the MH-60S multi-
mission helicopter at all six of their SAR locations. Due to projected inventory shortfalls in the future and 
increasing demand on this aircraft to support other operations, we analyze alternatives to provide the same 
SAR capability through other means. In this thesis, we conduct an in-depth cost-benefit analysis (CBA) on the 
search and rescue stations located in Fallon, NV, and Patuxent River, MD. Our analysis includes all of the costs 
associated with operating a SAR unit at each of these locations to include aircraft, personnel, maintenance, and 
fuel. We examine whether outsourcing components of SAR is more efficient to deliver the required, current, 
and future SAR capability at these specific locations. In our analysis, we find a potential cost savings of $9.8 
million over five years by using an all civilian and contractor option. Therefore, our recommendation is to use 
an all civilian and contractor SAR service to reduce strain on the MH-60 and reduce costs for the Department 
of Defense (DoD).
See full thesis text: https://calhoun.nps.edu/handle/10945/64095
Keywords: personnel, manpower policy, manpower policy issues, acquisitions, maintenance, search and rescue, 
cost benefit analysis, cost efficiency analysis, Navy aviation, naval aviation, analysis of alternatives, MH-60S 
helicopter, commercial outsourcing, special studies, Department of Defense, military, Navy, Marine Corps, 
requirements/determination, leadership
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TO AN INFANTRY BRIGADE COMBAT TEAM
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Lauren B. Bobzin, Captain, United States Marine Corps
Master of Business Administration
Advisor: Daniel Reich, Graduate School of Defense Management
Co-Advisor: Ira A. Lewis, Graduate School of Defense Management
Autonomous ground resupply (AGR) possesses significant potential to address the growing military transporta-
tion gap and alter the future of combat sustainment. An Army Infantry Brigade Combat Team can organically 
transport only 58% of assigned assets. To address this shortfall, among other capability gaps, the U.S. Army 
Combat Capability Development Center began researching and testing Expedient Leader Follower (ExLF) 
AGR technology during fiscal year (FY) 2016 and will begin field testing within two Army transportation 
companies beginning in the fourth quarter of FY2019. ExLF technology provides the capability to conduct 
a three- to ten-vehicle convoy with one manned vehicle leading the ExLF vehicles in trace. Some key priori-
ties outlined by U.S. Army Combined Arms Support Command include (1) performing convoy operations 
autonomously and (2) assessing legacy equipment against ExLF equipped convoys. The ExLF technology must 
provide tangible results across these stated objectives in order to justify the investment across all ground forces, 
including the Marine Corps.
See full thesis text: https://calhoun.nps.edu/handle/10945/64106
Keywords: Expedient Leader Follower, ExLF, autonomous ground resupply, AGR, Infantry Brigade Combat 
Team, IBCT, optimization
ANALYSIS OF THE SERVICEMEMBERS’ GROUP LIFE INSURANCE (SGLI) PROGRAM: 
BACKGROUND, CURRENT EFFECTIVENESS, AND FUTURE POLICY CONSIDERATIONS
Bret J. Bockenstedt, Captain, United States Marine Corps
Ian Netzel, Captain, United States Marine Corps
Master of Business Administration
Advisor: Ryan S. Sullivan, Graduate School of Defense Management 
Second Reader: Jesse Cunha, Graduate School of Defense Management
This thesis provides an analysis of the Servicemembers’ Group Life Insurance (SGLI) program to determine the 
best value for our servicemembers and their families. Our research examined the history and the implementa-
tion of the SGLI program and compared the program against the life insurance industry’s recommendations 
for adequate life insurance coverage. As a result of our analysis of the SGLI program, we determined that up 
to 478,894 servicemembers, or 37% of active duty on-hand strength, have insufficient life insurance coverage 
through the SGLI program. Our team has recommended three courses of action to tailor a servicemember’s 
life insurance coverage to their needs and provide more value to the servicemember. The first course of action 
is to adjust for inflation, raising the current maximum coverage of $400,000 to $550,000, rounding up from 
$522,521.38 to the nearest increment of $50,000. The second course of action is to allow servicemembers to 
obtain maximum coverage equal to five times their annual salaries, mirroring the Federal Employees Group 
Life Insurance (FEGLI) program. The third course of action is to allow servicemembers to obtain maximum 
coverage equal to ten times their annual salaries, aligning with industry standards and rules of thumb. If 
implemented, we strongly believe these courses of action in this study will provide sufficient death benefits to 
all active duty servicemembers in the Department of Defense.
See full thesis text: https://calhoun.nps.edu/handle/10945/64034
Keywords: SGLI, Servicemembers’ Group Life Insurance, life insurance studies, retirement 
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38F officers manage operations much like commercial businesses, and so it is natural for Air Force leaders to 
look for and apply best practices learned from the business world, including data analytics. Senior leaders in the 
38F career field are considering how applying data analytics to Force Support capabilities could improve results. 
To explore the possibilities data analytics could bring to the 38F, I explore the readiness of the 38F career field 
for data analytics using personnel data and a recent occupational survey and find that there are concerns and 
gaps in the workforce. Moreover, looking at existing opportunities for 38F officers and conducting interviews 
with 38F officers reinforced the idea that there are opportunities in data analytics and consistent ideas about 
what is needed to implement them, but there are also significant gaps in knowledge, skills, and abilities needed 
to implement data analytics today. Thus in order to help steer this transformation, I also explored the literature 
on what data analytics is and how effective it is in business, and I put together data on existing options for 
external data analytics training to fill these gaps. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64107
Keywords: data, data analysis, analytics, business intelligence and analytics, people analytics
AUDITABILITY: AN ANALYSIS OF THE DON’S FINANCIAL SYSTEMATIC ISSUES
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Co-Advisor: Raymond D. Jones, Graduate School of Defense Management
The purpose of this research is to identify financial systematic issues surrounding the Department of the Navy’s 
(DoN) lack of auditability and its inability to obtain an unqualified opinion. This study explores possible rea-
sons the DoN failed the audit, using the process and internal controls components of the auditability triangle. 
The authors review audit reports, DoN financial reports, accounting error reports, subject matter expert inter-
views, and reported financial systematic issues that contribute to audit issues. The research findings identified 
issues related to audit readiness, feeder systems and processes, and internal controls. Research findings show 
lack of accuracy and completeness of the DoN’s financial statements. The findings indicate that the DoN 
should consolidate and standardize its financial systems, feeder systems, and processes across the organization. 
The findings also indicate that the DoN lacks reliable, effective, and compliant internal controls. Based on 
these findings, recommendations are provided for further focus on auditability, feeder systems and processes, 
and internal controls to improve audit readiness across the DoN. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64108
Keywords: audit, financial system, financial reports
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The purpose of this research is to analyze the U.S. Navy’s procurement of studies and analysis to identify 
contracting offices, contractors, service categories, and contracting characteristics. Studies and analysis are 
services that influence Navy decision-makers and defense capabilities; therefore, it is vital to know how the 
Navy acquires study and analysis services. Knowledge from this analyzed spending data provides opportunities 
for decision-makers to see spending characteristics, efficiencies, and relationships between contracting offices, 
contractors, and study and analysis service categories. The results from this research also provide a foundation 
for strategic sourcing strategies to improve support of national defense strategies. This research reaches two rec-
ommendations concerning the limitation of the current taxonomy in place and the strategies that may be most 
beneficial to the various categories of services. The research also serves as a lead for further study on the adop-
tion of new categorization tools, better understanding of what drives contracting officers to use category de-
scriptions such as “Defense” or “Other,” and the effectiveness of the distribution of study and analysis services.
See full thesis text: https://calhoun.nps.edu/handle/10945/64112
Keywords: spend analysis, studies and analysis, contracts 
AIR FORCE ACQUISITION: AN EXPLORATION INTO LEVERAGING THE 
ORGANIZATION’S BUYING POWER IN NON-COMPETITIVE ENVIRONMENTS 
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Co-Advisor: Latika Hartmann, Graduate School of Defense Management
Our research studies the ways the Air Force can better leverage its buying power in non-competitive acquisi-
tion settings. In particular, we focus on the pre-award and post-award phase for contracts after Milestone B 
on Major Defense Acquisition Programs (MDAPs). We examine specific factors among a few programs that 
have contributed to a reliance on sole-source suppliers and review whether it is possible to ease the sole-source 
constraint. Combining a literature review with acquisition contracting practices, we identify gaps in and pro-
vide recommendations for improving contracting in non-competitive settings. The Air Force’s main challenges 
include, but are not limited to, a shrinking supply base; consistent cost, schedule, and performance issues; 
winner-take-all MDAP awards; lack of technical data rights; congressional and political motivators; and rela-
tional contracts with contractors. Through our analysis, we pinpoint gaps that could be mitigated in order to 
assist the Air Force in leveraging its buying power in current and future acquisitions.
See full thesis text: https://calhoun.nps.edu/handle/10945/64122
Keywords: contracting, non-competitive, acquisition
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Master of Business Administration
Advisor: Uday M. Apte, Graduate School of Defense Management
Co-Advisor: Marcus A. Ballard, Graduate School of Defense Management
Cotecmar, the Science and Technology Corporation for the Development of the Maritime, Naval and River 
Industry, is a non-profit organization established in 2000. It serves to satisfy Colombian Navy needs and to 
lead industry growth through research, development, and innovation. The main services offered by Cotecmar 
are in the shipyard industry and include services such as shipbuilding, repair and maintenance, and design. 
Nowadays, Cotecmar leads the shipyard industry in Colombia and is one of the main options to provide goods 
and services in Central and South America. The supply chain for the shipyard industry needs to be flexible and 
efficient to face unpredictable demands from maintenance and repair projects. This project seeks to provide 
recommendations to implement a lean procurement strategy in Cotecmar, for the maintenance and repair proj-
ects done by the Bocagrande complex, and to set up an example to further applications that help create a lean 
supply chain. With the data collected from different sources such as Enterprise Resource Planning, the Quality 
Management System, and internal regulations and databases, the research identifies all the non-value-added 
activities to determine those that are a waste. After identifying the most common waste within the require-
ments’ Value Stream Map, further analysis provides recommended actions to reduce that waste and achieve an 
efficient procurement process.
See full thesis text: https://calhoun.nps.edu/handle/10945/64119
Keywords: Lean Six Sigma, lean supply chain, lean procurement
MONEY AS A WEAPON SYSTEM: ADOPTING CHINA’S STRATEGY IN DJIBOUTI
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In 2001, Camp Lemonnier was established as the United States’ sole permanent base location in Africa and the 
future home of the Combined Joint Task Force Horn of Africa (CJTF-HOA) and United States Africa Com-
mand (AFRICOM). Along with Djibouti’s limited supply capabilities, China’s increasing influence in the re-
gion has the potential to affect the Department of Defense’s (DoD) ability to fulfill mission requirements. This 
research analyzed China’s methods of economic statecraft by examining Djiboutian growth and historical uses 
of similar strategies. This research found that China has implemented commercial strategies that the United 
States does not use in Djibouti: strategies that have provided economic and political advantages, and that the 
United States could adopt. This research applies concepts learned from the Chinese to benefit DoD acquisitions 
and the United States’ international economic strategy.
See full thesis text: https://calhoun.nps.edu/handle/10945/64125
Keywords: Djibouti, Camp Lemonnier, China, United States, Africa, AFRICOM, CJTF-HOA, contracting, 
acquisitions, One Belt One Road Initiative, investment, foreign, direct, economic, economy, procurement
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The purpose of this MBA report is to analyze and evaluate the added-value of additive manufacturing labo-
ratories (AMLs) installed on seagoing vessels and to provide lessons learned from the U.S. Navy’s first Addi-
tive Manufacturing Shop at Sea, onboard USS John C. Stennis (CVN-74), in the manufacturing (printing) of 
replacement parts on-demand for immediate use. This project seeks to make three contributions. The first is a 
cost-benefit analysis (CBA) utilizing a selected part manufactured through AM procedures to determine value, 
cost, and time savings that AMLs installed aboard ships would offer. The second contribution is a comprehen-
sive analysis utilizing the Knowledge Value Added (KVA) methodology to determine the KVA of the Surface 
Navy’s 3D printing AM program. The third contribution is a compilation of lessons learned to support or re-
ject the installation and viability of these shops and their equipment installed across the fleet, by utilizing data 
gathered from firsthand accounts and experiences of the sailors who operated the first AML at sea onboard USS 
John C. Stennis. At the end of the report, the research team provides general recommendation(s) for the future 
installation of AMLs across the fleet to maximize benefits, cost savings, and value added to the U.S. Navy as 
well as for future research. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64036
Keywords: additive manufacturing, AM, additive manufacturing laboratory, AML, 3D printing, Knowledge 
Value Added, KVA, cost benefit analysis, lessons learned, added-value
OPERATING METRICS THAT EFFECTIVELY AND EFFICIENTLY MEASURE 
CONTRACT PERFORMANCE OPERATIONS WITHIN AN ORGANIZATION 
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Advisor: Elliott C. Yoder, Graduate School of Defense Management
Second Reader: Jennifer A. Heissel, Graduate School of Defense Management
The objective of this thesis is to identify and develop an efficient and effective metric that can be used by 
contracting organizations to better manage their internal operating procedures. This is achieved by reviewing 
naval organizations’ procurement processes, contract management, and governing doctrine used to manage 
program performance from cradle to grave. I also analyze how industry uses metrics to track performance and 
provide examples of dashboard metrics models for naval entities to implement within contracting departments. 
Through this analysis, I recommend a universal metric system that can be beneficial to contracting entities for 
measuring effectiveness and efficiency within their departments. Due to the broad scope of the topic, in terms 
of military branches, this thesis focuses primarily on Navy organizations.
See full thesis text: https://calhoun.nps.edu/handle/10945/64143
Keywords: metrics, performance, contracts, Navy, compliance, management, effective, efficient, Fleet Logis-
tics Center San Diego, Fleet Logistics Center Norfolk
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In this thesis, we examine whether the Navy should maintain its current scope of search and rescue (SAR) 
resource employment or consider alternative ways to conduct SAR missions. Station SAR services are critical 
enablers to the generation of naval aviation force readiness; however, use of a multi-mission combat helicopter 
may not be the most economical method to deliver those services, particularly when balanced with an increas-
ing fleet demand. We analyzed existing fleet inventory, personnel, and operational demand data at Naval Air 
Station at Lemoore, CA.  We considered several options to alleviate the demand placed on the inventory of heli-
copters within the squadron and developed three distinct courses of action: procuring different aircraft, chang-
ing the location for the base of operations, or maintaining the status quo. Our cost benefit analysis results show 
that procuring a different aircraft in order to make the MH-60S available for other missions is a rather costly 
option.  While the status quo remains the most economical option for providing current SAR capabilities, to 
support efficient future SAR capabilities, we recommend relocating the base of operations to Salinas, CA.
See full thesis text: https://calhoun.nps.edu/handle/10945/64032
Keywords: personnel, manpower policy, manpower policy issues, search and rescue, cost benefit analysis, cost 
efficiency analysis, naval aviation, Navy aviation, analysis of alternatives, MH-60S helicopter, commercial out-
sourcing, special studies, military, Navy, Marine Corps, requirements, determination, leadership, outsourcing, 
Naval Air Station, cost effectiveness
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The Navy currently operates three F-35C squadrons, who have recently faced readiness challenges due to main-
tenance downtime. The current readiness levels attained to date will not suffice when the platform embarks on 
its first deployment in 2021. These readiness shortfalls prompted the authors to complete a Pareto analysis to 
determine the top maintenance-related degraders by the type of maintenance involved. Subsequently, the au-
thors utilized process improvement tools to assess the efficiency of the current maintenance processes and inves-
tigated areas that could benefit from the authors’ analysis. The authors make recommendations to implement 
parallel maintenance processes and standardize the administrative documentation procedures, which have the 
potential to reduce maintenance downtime, increase aircraft readiness, and facilitate a means to perform more 
robust future aviation maintenance process analyses.
See full thesis text: https://calhoun.nps.edu/handle/10945/64160
Keywords: readiness, F-35C, process optimization
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A TOTAL OWNERSHIP WITH LIFE-CYCLE COST MODEL UNDER UNCERTAINTY 
FOR SURFACE SHIP ELECTRO-OPTIC AND INFRARED SYSTEMS
Eliah J. Ledbetter, Lieutenant, United States Navy Reserve
Katelyn M. George, Lieutenant, United States Navy
Master of Business Administration
Advisor: Johnathan C. Mun, Department of Information Sciences
Co-Advisor: Robert F. Mortlock, Graduate School of Defense Management
This thesis examines the basics of total ownership cost (TOC) modeling over the life cycle of electro-optic/
infrared sensors, including the inception phase of Acquisition Costs, followed by annual Operations and Main-
tenance (O&M) expenses, and a final set of Disposition Costs at the end of life of the sensor. This model allows 
cost analysts to have better decision analytics of the costs for use in cost comparisons across sensor platforms, 
return on investment analysis, portfolio allocation of resources, and analysis of alternatives. The findings show 
that the developed model is functional and could be used in the Department of Defense total ownership cost 
estimation process to facilitate decisions among sensor platforms. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64163
Keywords: cost estimation, acquisition, risk assessment, Monte Carlo risk simulation, total ownership, life-
cycle cost model, electro-optical infrared, sensors, Navy, military, sensors, surface ships, Operations and Main-
tenance, total Ownership Cost Model, cost model under uncertainty, procurement, NAVSEA, warfare system, 
DoD acquisition, PEO IWS
EFFICIENCY FOR LETHALITY: ADDITIVE MANUFACTURING 
ROI MODELING AND COMPLETE ADOPTION 
Joseph T. Giordano, Lieutenant Commander, United States Navy Reserve
Master of Business Administration
Advisor: Robert J. Eger III, Graduate School of Defense Management
Co-Advisor: Amela Sadagic, MOVES Institute
While additive manufacturing (AM) is still in the infancy stages within the DoN for complete adoption, the 
DoN is interested in knowing how to more accurately measure AM adoption. Ongoing fiscal restraints make 
adoption of AM a challenging decision over higher-priority programs. A determining factor in the process of 
making that decision will be the knowledge about the potential AM holds—if the investment in AM is capable 
of realizing significant savings, return on investment (ROI), and efficiency improvements in the AM procure-
ment process versus traditional procurement methods. Ultimately, sustainable readiness around the fleet and 
ROI are a high priority. First, the research effort defined the DoN leadership support as part of the National 
Defense Strategy. Second, we utilized various case studies and data resources from around the DoN to observe 
where the ROI will be maximized and how ROI directly relates to the large-scale adoption of AM. Third, we 
culminated with the development of a model that used colored bins to guide the decision-maker to employ AM 
vice traditional procurement methods. Multiple examples of costs and benefits found during the site visits and 
ways a decision-maker can adjust and use ROI are offered. Finally, we incorporated the recommendations for 
increased efficiency of procurement and highlighted areas where AM will be best utilized in the future. The 
research concluded with a sensitivity analysis and proposed areas of future development.
See full thesis text: https://calhoun.nps.edu/handle/10945/64165
Keywords: additive manufacturing, AM, AM capacity, cost analysis, AM framework, AM model, AM ROI
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MANPOWER ASSIGNMENT DECISION SUPPORT TOOL
Ivan O. Goudyrev, Major, United States Marine Corps
Master of Business Administration
Advisor: Chad W. Seagren, Graduate School of Defense Management
Second Reader: Kenneth H. Doerr, Graduate School of Defense Management
This project provides an example of a decision support tool for personnel assignments, built using software 
available on government information systems. The primary purpose of this tool is to assist manpower manage-
ment professionals in making personnel assignment decisions. This tool augments decision making by analyz-
ing potential movers in groups and maximizing their personal preferences while minimizing the number of 
government-funded geographic relocations. This tool uses Microsoft Access forms as the manpower manager’s 
user interface for data input and analysis. The mover’s user interface can exist on any authorized survey service. 
In the background, Microsoft Access tools and a cloud-based Python online-integrated development environ-
ment are used to collect and process relevant data and perform calculations. The results of this project show 
a substantial reduction in the number of geographic relocations while assigning personnel to their top-choice 
jobs. If these results can be replicated on the actual population, the impact could include increased person-
nel retention rates and reduced spending on geographic reassignments, with minimal investment. The author 
recommends implementing this tool and its supporting concepts into the current manpower selection and as-
signment process.
See full thesis text: https://calhoun.nps.edu/handle/10945/64169
Keywords: manpower, personnel, assignment, optimization, preference, cost saving, integer programming, 
Marine Corps, USMC, enlisted, talent management, decision support tool
COST-BENEFIT ANALYSIS OF CONVERTING WASP CLASS LANDING HELICOPTER 
DOCK (LHD) STEAM PROPULSION PLANTS TO HYBRID PROPULSION 
This paper has been recognized as outstanding by its department.
Joseph G. Jablonski, Lieutenant, United States Navy
Richard Rodriguez, Lieutenant, United States Navy
Master of Business Administration
Advisor: Marigee Bacolod, Graduate School of Defense Management
Second Reader: Amilcar A. Menichini, Graduate School of Defense Management
The purpose of this thesis is to conduct a cost-benefit analysis of converting steam-powered propulsion plants 
on-board Wasp-Class Landing Helicopter Dock (LHD) hulls 1 through 7 to hybrid propulsion. The objective 
of this research was to evaluate the net present value of conversion by weighing the cost-savings benefits of fuel 
savings, in-port utility consumption, and manpower against the cost of conversion. The results of the analysis 
conclude that LHDs 5 and 7 have a positive net present value; therefore, their conversion is recommended. 
LHD 6 can have a positive net present value with recommended complex overhaul schedule changes. Recom-
mendations are made to maximize benefits to the Navy, considering potential changes in force structure and 
follow-on studies.
See full thesis text: https://calhoun.nps.edu/handle/10945/64191
Keywords: personnel, landing helicopter dock, landing helicopter assault, hybrid propulsion, steam propul-
sion, cost-benefit analysis, cost-efficiency analysis, navy aviation, naval aviation, analysis of alternatives, com-
mercial outsourcing, special studies, Department of Defense, military, Navy, Marine Corps
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AN ANALYSIS OF CONTRACTING ACTIVITY PURCHASE REQUEST 
ACCEPTANCE LEAD TIME FOR USMC USING UNIT ACQUISITIONS 
UNDER THE SIMPLIFIED ACQUISITIONS THRESHOLD 
Korey W. Letterle, Captain, United States Marine Corps
Paul A. Kantner, Captain, United States Marine Corps
Master of Business Administration
Co-Advisor: Elliott C. Yoder, Graduate School of Defense Management
Co-Advisor: Spencer T. Brien, Graduate School of Defense Management
This project analyzes the purchase request acceptance lead time (PRALT) for United States Marine Corps 
acquisitions under the simplified acquisition threshold from unit requirement generation to acceptance by a 
contracting entity. We evaluate the lead time required prior to the start of the procurement acquisition lead 
time (PALT) measurements to determine how the length of PRALT affects units’ ability to receive valid con-
tract requirements. With this project, we reviewed various contracting procedures and conducted a literature 
review of current contracting practices and the procurement environment. We use quantitative data from ap-
proved program systems of record to review the amount of time required from the contract package proposal to 
acceptance into the contract PALT process. This review allows us to analyze variations in PRALT and identify 
factors delaying acceptance of a contracting package. From this analysis, we develop policy recommendations 
to further decrease total acquisition lead time.
See full thesis text: https://calhoun.nps.edu/handle/10945/64005
Keywords: total acquisition lead time, Federal Acquisition Regulation, procurement acquisition lead time, 
purchase request acceptance lead time, acquisition, contract, lead time, acquisition planning
A COST-BENEFIT ANALYSIS OF A U.S. NAVY OOCYTE CRYOPRESERVATION 
PROGRAM FOR FEMALE NAVAL OFFICER RETENTION
Amanda B. Kingery, Lieutenant, United States Navy
Heather K. Lee, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Nicholas Dew, Graduate School of Defense Management
Co-Advisor: Jesse Cunha, Graduate School of Defense Management
Women are underrepresented as a percentage of the total naval force. They are not only recruited at a lower 
percentage than men but they are also retained at a lower level—nearly 30% fewer women than men remain 
in naval active service beyond the 10-year mark, as noted by former Secretary of Defense Ash Carter during a 
2016 Force of the Future Reforms press briefing. A major contributing factor in both the lower recruiting and 
retention rates is the perception of a conflicting interest between naval service and starting and raising a family. 
In this study, we explore the costs and benefits of the U.S. Navy adopting a policy to allow women within the 
naval service to take advantage of oocyte cryopreservation (OCP, or “egg freezing”) as a tool to increase female 
officer retention. We also examine public companies that have already implemented OCP programs to the ben-
efit of their female employees, analyze the impact women have on organizational performance, review ethical 
and religious outlooks toward OCP, examine the costs associated with the procedure, and attempt to estimate 
how much this policy change would cost the U.S. Navy. We conclude that the Navy could benefit greatly from 
the implementation of an OCP program: in general, it is more cost-effective for the Navy to pay for OCP, as 
OCP is cheaper than recruiting and retraining replacement personnel.
See full thesis text: https://calhoun.nps.edu/handle/10945/63996
Keywords: female, retention, recruitment, oocyte, cryopreservation, egg, freezing, family, in vitro fertilization
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DECISION MODELS AND TOOLS TO SUPPORT DEFENSE ACQUISITION IN FINLAND
Timo M. Kokotti, Lieutenant Colonel, Finnish Defence Forces
Master of Business Administration
Advisor: Francois Melese, Defense Resources Management Institute
Co-Advisor: Bryan J. Hudgens, Graduate School of Defense Management
This thesis reviews methods and techniques used to support decision making in defense acquisition. The re-
search investigates new and conventional models and tools, and opportunities for their application in the 
Ministry of Defence of Finland. This topic is especially timely and important because of diminishing defense 
budgets and rising prices of defense systems and materiel. The size and complexity of defense investments 
combined with increasing costs and long life cycles of systems and projects make this topic challenging and 
important. The research consists of two parts: a literature review and a case study application. The literature 
review identifies and describes modern methods and tools to support decision-making in defense projects. The 
case study describes current practices in the Finnish Defence Forces (FDF) and identifies opportunities to apply 
ideas and concepts from the literature to improve the acquisition process. Based on models and tools introduced 
in the study, it is possible to achieve both significant savings and improvements in defense acquisitions and to 
apply these methods to improve efficiency in defense acquisition in Finland.
See full thesis text: https://calhoun.nps.edu/handle/10945/63999
Keywords: CBA, military CBA, defense acquisition, decision-making, decision models, decision tools, cost-
benefit analysis, MCDM, MADM, AOA, EEOA 
BEYOND FACE VALUE: A SIMULATION AND EVALUATION 
OF USING THE BRS LUMP SUM TO BUY A HOME
Richard D. Quintanilla, Captain, United States Marine Corps
Stephen R. Lhommedieu, Captain, United States Marine Corps
Master of Business Administration
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Amilcar A. Menichini, Graduate School of Defense Management
Second Reader: Ryan S. Sullivan, Graduate School of Defense Management 
In this project, we examine the potential net value to service members using the Blended Retirement System’s 
(BRS) lump-sum option to buy a home. The lump-sum option is a highly controversial element of the new 
BRS. Due to the relatively high discount rate used to determine the value of a retiree’s lump-sum payment, 
most financial analysts warn against electing the lump-sum option because doing so significantly decreases the 
net value of one’s retirement benefits over time. While that statement is usually true, the value of the lump-sum 
option to an individual service member depends on what they do with the money once they elect the lump-sum 
option. There are no prior studies that compare the normal annuity with potential outcomes of using the lump-
sum, presumably because of the immense number of variables and unknowns inherent in attempting to do so. 
In this light, this project builds a decision-supporting financial model that can be used by service members to 
compare the value of a normal annuity with the value of using the lump-sum option to purchase a home. The 
model built here can be informative to service members as they approach retirement and have to decide for 
themselves whether the lump-sum is the more enticing retention tool.
See full thesis text: https://calhoun.nps.edu/handle/10945/64007
Keywords: lump sum, BRS, Blended Retirement System, legacy, High-3, retirement, home purchase
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ANALYSIS OF THE INCREASING TREND IN EXPENDED MAN-DAYS FOR SELECTED 
688-CLASS SUBMARINE DSRAS AT PEARL HARBOR NAVAL SHIPYARD
Mark Lindle, Lieutenant, United States Navy
Ryan Wisz, Lieutenant, United States Navy
Master of Business Administration
Advisor: Robert J. Eger III, Graduate School of Defense Management
Co-Advisor: Steven P. Landry, Graduate School of Defense Management
The purpose of this research is to establish and analyze trends for direct labor man-days charged to selected 
688-class submarines at Pearl Harbor Naval Shipyard (PHNSY). Based on recommendations from previous 
studies, this research is focused on analyzing the 100 Series of maintenance for nine selected submarines un-
dergoing Docking Selected Restricted Availabilities (DSRAs) between 2010 and 2015. The 100 Series includes 
the hull and tanks, which frequently experience work growth over the availability. Additionally, further analy-
sis was conducted on a possible hull-age correction factor used to explain increased labor trends, and a simple 
Monte Carlo simulation was used in an attempt to estimate final labor cost of the DSRAs. Our research is 
aimed at identifying existing trends and attempting to explain why those trends may exist.
Keywords: submarine, maintenance availability, DSRA, 688-Class, cost, duration, labor, D-Level, SUBPAC, 
SUBMEPP, SWAB, SWLIN, 100 Series, delay, Monte Carlo, hull age, man-days
SPEND ANALYSIS OF U.S. ARMY PROCUREMENT DATA 
FOR MANAGEMENT ADVISORY SERVICES
Jack Lingle, Major, United States Army
Lindsay M. Plasencio, Captain, United States Air Force
Master of Business Administration
Advisor: William A. Muir, Graduate School of Defense Management
Co-Advisor: Bryan J. Hudgens, Graduate School of Defense Management
The government acquisition workforce has been encouraged to find ways to decrease the amount the govern-
ment spends on contracts and to find efficiencies within federal procurement. The federal government has 
implemented a category management initiative to reduce the total cost of ownership and find cost savings. 
Services account for much of the government’s discretionary spending, and knowledge based or professional 
services account for a large portion of those services. The U.S. Army is in the beginning stages of implement-
ing category management for professional services. The purpose of this project is to identify the U.S. Army’s 
spending trends and opportunities in the procurement of management advisory services. A spend analysis is 
performed utilizing FY12–FY18 Federal Procurement Data System–Next Generation (FPDS-NG) data to 
determine which product service codes (PSCs) associated with the Level 2 category of management advisory 
services make up the majority of the spend for the U.S. Army. In addition, we analyze and identify trends in 
purchasing management advisory services over the seven-year span of FPDS-NG data, which contracting of-
fices purchase the most management advisory services, and which vendors are associated with the most contract 
actions for PSCs associated with management advisory services.
See full thesis text: https://calhoun.nps.edu/handle/10945/64049
Keywords: category management, professional services, management advisory services, knowledge based ser-
vices
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ANALYSIS OF CONTRACTING FRAUD INCIDENTS IN THE U.S. ARMY
Jonathan E. Marshall, Captain, United States Army
Master of Business Administration
Advisor: Juanita M. Rendon, Graduate School of Defense Management
Co-Advisor: Rene G. Rendon, Graduate School of Defense Management
The U.S. Army executes thousands of contract actions, spending hundreds of millions of dollars every year. 
Cases like the U.S. Navy’s investigation of Glenn Defense Marine Asia make headlines due to their depth 
and breadth, but are far from the only fraud incidents that occur in the Department of Defense. The funding 
amounts, wide varieties of goods and services, and numerous locations around the world make identifying 
trends critical to preventing contracting fraud in the U.S. Army. This research analyzed U.S. Army contracting 
fraud incidents using the contract management and internal control frameworks, while applying auditability 
theory. Contracting fraud incidents were analyzed to determine which fraud scheme was used, during which 
contract management life-cycle phase the fraud occurred, and the internal control component that failed to 
allow the fraud to happen. The findings were that fraud is found in every phase of the contract management 
life-cycle; ethical deficiencies were the most prevalent internal control deficiency, and collusion was the most 
common fraud scheme. Overseas locations, civilian employees, and the use of sub-contractors were found in 
many incidents.
See full thesis text: https://calhoun.nps.edu/handle/10945/64019
Keywords: U.S. Army, contracting, fraud
FRAUD IN THE DOD: IS THE CURRENT FRAUD PENALTY 
SYSTEM AN EFFECTIVE DETERRENCE TOOL?
This paper has been recognized as outstanding by its department.
Gerald P. McLaughlin Jr., Technical Sergeant, United States Air Force
Michael L. Rowe, First Lieutenant, United States Air Force
Master of Business Administration
Advisor: Ryan S. Sullivan, Graduate School of Defense Management 
Co-Advisor: Judith M. Hermis, Graduate School of Defense Management
The purpose of this research is to assess the relationship between fraud penalties levied by the Department 
of Justice (DOJ) against defense contractors (firms) that commit fraud against the Department of Defense 
(DOD) and the effect of those penalties on future fraud recidivism. Using hand-collected historical data related 
to fraud committed against the DOD, we find a total of 511 fraud cases and $13.5 billion in fines between 
1995 and 2018. An estimated regression model is used to analyze the relationship between fraud penalties and 
fraud occurrences. Multiple specifications of our model show little to no relationship between DOD- and DOJ-
imposed fines and subsequent contractor fraud commission. Given the magnitude of resources deployed for 
setting and enforcing fines and penalties, the DOD should consider employing alternative tools to encourage 
compliance with procurement laws and discourage contractor fraud.
See full thesis text: https://calhoun.nps.edu/handle/10945/64056
Keywords: DOD, procurement fraud, fraud penalties, fraud cases, penalty effectiveness, defense contractors
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ANALYSIS OF THE UNITED STATES COAST GUARD’S SUPPORT IN 
HUMANITARIAN ASSISTANCE AND DISASTER RELIEF EFFORTS
Daniel E. Miller, Lieutenant Commander, United States Coast Guard
Danny J. Poulsen, Captain, United States Marine Corps
Master of Business Administration
Advisor: Aruna U. Apte, Graduate School of Defense Management
Second Reader: Philip J. Candreva, Graduate School of Defense Management
This project analyzes the United States Coast Guard’s (USCG) involvement in humanitarian assistance and 
disaster relief (HA/DR) efforts. In recent years, the USCG responded to significant natural disasters such as the 
Haitian earthquake of 2010 and Hurricanes Harvey and Maria of 2017, testing the capabilities of the service. 
This project analyzes two HA/DR events and identifies the contributions of USCG to the unified effort of a 
national and international response. Disaster events often share similar needs; however, the location and frame-
work of response efforts often yield dissimilar utilization of capabilities and competencies. Using the essential 
services and capabilities for disaster response and humanitarian and military core competencies frameworks, 
we studied the capabilities shared between two distinctly different response efforts. We researched the defining 
characteristics of disaster events, the response frameworks, doctrine, and publications that govern USCG, fed-
eral, and state agency action, and historical records and after-action reports of the disasters involving a USCG 
response. Through this research, we hope to provide a clear understanding of how the USCG is best utilized 
during a relief response and the unique capabilities it contributes, primarily while operating within the joint 
environment.
See full thesis text: https://calhoun.nps.edu/handle/10945/64031
Keywords: Humanitarian Assistance and Disaster Relief, HA/DR, Unites States Coast Guard, USCG, capa-
bilities, competencies
IDENTIFY COST SAVINGS TO THE U.S. NAVAL OFFICER DRESS UNIFORMS
Aerrick L. Steinwand, Lieutenant Commander, United States Navy
Amanda I. Rose, Lieutenant, United States Navy
Cindy Suarezvillafane, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Ryan S. Sullivan, Graduate School of Defense Management 
Second Reader: Don E. Summers, Graduate School of Defense Management
Due to excessive purchase and maintenance costs of naval dress uniforms, our team utilized a cost-benefit 
analysis approach to analyze each component of the four dress uniforms to identify cost savings. We examined 
the dress uniform history, implementation, and the prescribed manner of wear to identify components that 
could be eliminated, changed, modified or cross utilized. We created a survey and received 185 complete re-
sponses from Naval Postgraduate School naval officers. More than 45% of respondents spent over $2,000 on 
dress uniforms in their careers, with the average years of service equating to 7.58 years. Officers receive an inad-
equate initial clothing allowance that only covers an average of 73% of the mandated uniform costs. Our team 
identified two courses of action that result in cost savings. Replacing embroidered rank and service designator 
with hard shoulder boards results in an average cost savings of $112.00 per uniform and provides a single rank 
and service designator device that can be cross utilized with multiple uniforms. At retirement, we estimate total 
cost savings of $873.00 for males and $1,160.67 for females. Eliminating the dinner dress white jacket results in 
an immediate cost savings of $211.58 for males and $331.40 for females. We recommend these cost savings be 
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considered for adoption by the Navy’s Uniforms Matters Office and that the special initial clothing monetary 
allowance be increased to cover mandated uniform purchases at commissioning.
See full thesis text: https://calhoun.nps.edu/handle/10945/64075
Keywords: naval officer uniforms, dress white uniform, dress blue uniform, mess dress white uniform, mess 
dress blue uniform
APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE DEPARTMENT OF 
DEFENSE TO ENHANCE THE CONTRACTING PROCESS TIMELINE
Vladislav Skots, Major, United States Army
Master of Business Administration
Advisor: Raymond D. Jones, Graduate School of Defense Management
Second Reader: Thomas J. Housel, Department of Information Sciences
The procurement process of the Department of Defense (DOD) is often criticized for being too slow and com-
plicated to meet warfighter needs at the speed of relevance. The multi-layered bureaucratic oversight that stalls 
the process is in place to ensure the awarded contract meets a myriad of requirements based in policy, feasibility, 
and good stewardship of public resources. With this in mind, the rate of technological advancement is outpac-
ing the procurement process’s ability to meet demand without exceptions to policy, which come with the risk of 
missed oversight, leading to problems after contract award. As technology is evolving on the battlefield, it may 
also be useful in addressing the relationship between appropriate procurement processes and speed of delivery. 
Artificial intelligence contract management software has been shown to increase efficiency and speed in the 
private sector and is an appropriate tool for the DOD to adopt in its own systems.
See full thesis text: https://calhoun.nps.edu/handle/10945/64067
Keywords: artificial intelligence, machine learning, contracting, procurement, efficiency
THE FEASIBILITY OF TRANSITIONING MARINE CORPS LOGISTICS 
COMMAND’S DEPOT MAINTENANCE ACTIVITY GROUP FROM NAVY 
WORKING CAPITAL FUNDING TO A MISSION FUNDING MODEL
Michael A. Szampruch, Major, United States Marine Corps
Master of Business Administration
Advisor: Philip J. Candreva, Graduate School of Defense Management
Second Reader: Ryan S. Sullivan, Graduate School of Defense Management 
The National Defense Strategy has directed the Department of Defense to reform its business processes. The 
Department of the Navy has reformed its funding model within Naval Sea Systems Command (NAVSEA) 
and is in the process of changing the funding model for Naval Facilities Engineering Command (NAVFAC). 
NAVSEA converted naval shipyards from a working capital funding model to a mission funding model during 
fiscal years 1998 through 2007, while NAVFAC will complete its transition in fiscal year 2020. This research 
analyzes the complexities of the working capital funding model and mission funding model as they relate to the 
NAVSEA and NAVFAC transitions. The analysis illustrates the advantages and disadvantages of the transition 
to determine whether Marine Corps Logistics Command should follow suit and transition its Depot Mainte-
nance Activity Group to a mission funding model.
See full thesis text: https://calhoun.nps.edu/handle/10945/64079
Keywords: Marine Corps Logistics Command, mission funding, direct funding, financial management, 
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OBSERVABILITY ANALYSIS FOR THE DETECTION AND 
ESTIMATION OF MICROGRID ACTIVITIES
Mario C. Andriulli, Captain, United States Army
Master of Science in Applied Mathematics
Advisor: Wei Kang, Department of Applied Mathematics
Second Reader: Arthur J. Krener, Department of Applied Mathematics
This research investigates the suitability of employing the observability Gramian as a computational instru-
ment in analyzing microgrid system operations.  An observable system permits the use of a limited sensor 
network to provide fault detection, abnormal activity detection, and system calibration with partial informa-
tion. Microgrids can be modeled using systems of ordinary differential equations (ODEs). The observability 
Gramian is calculated using the solution to the ODEs with perturbed initial conditions.  The observability is 
determined by the minimum eigenvalue of the Gramian matrix.  A large minimum eigenvalue implies that 
the system is strongly observable, while a small value means the system is weakly observable or practically 
unobservable.  Employing contactless sensors allows a non-invasive method of monitoring the system without 
interruption.  As a case study, the empirical observability Gramian was numerically computed using a 9-bus 
microgrid model solving a system of nonlinear ODEs with 6 state variables and 12 parameters.  The case study 
first determines the observability of various sensor network configurations, and then an observability analysis 
for fault detection introduces variations in system parameters.  This case study showed that, depending on the 
sensor network configuration, microgrids can be observable in the presence of unknown parameter variation.
See full thesis text: https://calhoun.nps.edu/handle/10945/64181
Keywords: observability,  controllability,  Gramian, microgrid, electricity, ordinary differential equation, 
MATLAB
A MATHEMATICAL MODELING APPROACH TO UNDERGROUND WIRE DETECTION
This paper has been recognized as outstanding by its department.
Maria C. Smith, Captain, United States Army
Master of Science in Applied Mathematics
Advisor: Hong Zhou, Department of Applied Mathematics
Second Reader: Carlos F. Borges, Department of Applied Mathematics
Illegal border crossings, transportation of weapons and drugs, and underground enemy strongholds are just a 
few of the threats subterranean tunnels pose to U.S. national security. Locating these subsurface structures can 
seem as challenging as finding a needle in a haystack. From changing environments to differing earth materials, 
detection can seem impossible. This thesis presents a mathematical modeling approach to locating these subter-
ranean tunnels by detecting their associated infrastructure, such as a copper wire or cable. This thesis builds 
upon the 2009 work of McKenna and McKenna, published in Geophysics, regarding electromagnetic induc-
tion sensor response to an infinitely long wire by applying a formula for a finite length wire. The results of this 
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mathematical model provide insight for the improvement and development of future electromagnetic-induc-
tion tunnel detection technologies by predicting expected sensor and magnetic field behaviors more accurately.
See full thesis text: https://calhoun.nps.edu/handle/10945/64070
Keywords: electromagnetic induction, sensors, electromagnetic gradiometer, tunnel detection,  magnetic di-
pole, magnetic field, buried linear conductor, impedance, induced current, excitation, triaxial, frequency-do-
main, electromagnetic field, electromagnetic induction sensor
MODELING A MEGACITY CHALLENGE TO DOCTRINE: HOW SENSORS IN 
URBAN MUNICIPAL INFRASTRUCTURE INFLUENCE FUTURE FIGHTS
Shane K. Smith, Captain, United States Army
Master of Science in Applied Mathematics
Advisor: Hong Zhou, Department of Applied Mathematics
Second Reader: Carlos F. Borges, Department of Applied Mathematics
During the last century, U.S. military doctrine instructed commanders to bypass dense urban areas at all costs. 
This train of thought is now obsolete, as senior U.S. military leaders predict the military will fight the next 
major war in a megacity. This research models sensor detection of subsurface adversary movements in urban 
municipal infrastructure to provide early warning to U.S. troops in the defense. Our model assesses whether 
tactics used on the ground can be applied underground.  Results show that some tactics do not perform the 
same in the subsurface; however, the tactics that perform well in an urban subterranean environment may have 
negative consequences on the civilian population. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64071
Keywords: unattended ground sensors, subterranean, subsurface, underground, municipal infrastructure, 
megacity, sewer, storm drainage, U.S. Army, U.S. Marines, United States Corps of Engineers, future wars, 
urban warfare,  underground warfare
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REQUIREMENTS FOR PERUVIAN NAVY SEA INTERDICTIONS 
USING A UAV-BASED HIGH ENERGY LASER
Walter Andres Canales Herrera, Ensign, Peruvian Navy
Master of Science in Applied Physics
Advisor: Keith R. Cohn, Department of Physics
Co-Advisor: Joseph A. Blau, Department of Physics
It is well known that the South Pacific coasts have significant illegal activities such as drug trafficking and 
forbidden fishing. The government of Peru is concerned about these issues, delegating the responsibility of sup-
pressing the problems to the Peruvian Navy. The Peruvian Navy conducts Maritime Interdiction Operations, 
and in recent years, specialized patrol boats have been used for easier and more direct interdictions, but they 
have limited velocity and engagement range. UAV-HEL (Unmanned Aerial Vehicle based High Energy Laser) 
weapons would overcome those limitations potentially enabling long-range engagements without damaging 
people or cargo. This research establishes requirements for size, weight and power for a UAV-based HEL to 
engage and effect damage on a target. Modeling tools are used to estimate irradiance on the target in various 
Peruvian coastal conditions and engagement geometries to estimate the required dwell time to damage or dis-
able the target. Based on the results, the viability of a UAV-HEL for this application is addressed.
See full thesis text: https://calhoun.nps.edu/handle/10945/64118
Keywords: UAV-HEL, interdiction, Peruvian Navy, dwell time,  UAV platforms
OUTPUT POWER OPTIMIZATION OF MICROBIAL FUEL 
CELLS BY SCALABLE MICROFLUIDIC DEVICES
This paper has been recognized as outstanding by its department.
Tricia D. Nguyen, Lieutenant, United States Navy
Master of Science in Applied Physics
Advisor: Emil P. Kartalov, Department of Physics
Co-Advisor: Meriah Arias-Thode, SPAWAR (SSC-PAC)
The purpose of this research is to determine if microfluidic technology can be used as a renewable energy 
application to determine optimization for increased power of Benthic Microbial Fuel Cells (BMFC). A mi-
crofluidic chip-based BMFC was designed to evaluate bacterial electricity at microscale distances. The system 
could be used to optimize biological parameters, geometry, and electrode scaling towards increased power. The 
polydimethylsiloxane (PDMS) chip is built using elastomer microfluidics to provide biologically inert micro-
fluidic confinement of the bacteria. The microelectrode matrix patterned onto glass substrate is based on the 
binary fractal H-architecture, which captures the charge without location bias and conducts it to the outside 
circuit. The results show up to ~120 mW/m^2 average power output density, non-optimized. This encouraging 
output shows that this device and associated technique are a major step forward for renewable power systems 
for maritime environments and demonstrates that microfluidics can be considered for power production. This 
can become a standardized test platform for future MFC research and optimized for power production. Once 





optimized, one chip can serve as a unit device in an array comprising a large-scale renewable power source and 
integrate continuous or periodic food sources.
See full thesis text: https://calhoun.nps.edu/handle/10945/64035
Keywords: benthic, microbial fuel cell, microfluidics, renewable power, unmanned
TERRAIN CATEGORIZATION CAPABILITIES OF LIDAR 
SYSTEMS OVER DENSELY VEGETATED AREA
Chedpong Sonarch, Lieutenant Junior Grade, Royal Thai Navy
Master of Science in Applied Physics
Advisor: Richard C. Olsen, Department of Physics
Co-Advisor: Jeremy P. Metcalf, Department of Physics
Light Detection and Ranging (LiDAR) technology has various useful applications, such as in surveying tasks. 
This study continues research previously conducted at the Naval Postgraduate School by Andrew S. Davis and 
documented in his thesis “Forestry Identification with LiDAR Waveform and Point Clouds.” The present study, 
which aims to evaluate the classification capability of LiDAR systems over various tree species in a particular 
area of interest, collected sample data over Point Lobos State Park, California. The data set was separated into 
two categories, aerial platform and ground survey. The aerial platform consisted of an Optech Titan system 
and Airborne Hydrography AB Chiroptera system (AHAB). Analysis was performed by comparing the results 
from the ENVI software classifier and the actual location of tree species from ground surveying. The study also 
extracted the features of waveforms from each tree species and used these features to distinguish them from 
among other samples of tree species and their surrounding environment, such as roads and trails. The clas-
sifications were done by the classifier tools provided in ENVI (K-means, Spectral Angle Mapper, and Support 
Vector Machine). The results showed that waveform data can accurately distinguish class samples. The analysis 
also pointed out that the most common error occurred when classes had a narrow gap in data values and shared 
similar pulse shapes.
See full thesis text: https://calhoun.nps.edu/handle/10945/64073
Keywords: LiDAR, terrain classification,  LiDAR system, LiDAR waveform
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CLASSIFICATION OF BOLIDES AND METEORS IN DOPPLER RADAR 
WEATHER DATA USING UNSUPERVISED MACHINE LEARNING
This paper has been recognized as outstanding by its department.
Brendon P. Smeresky, Lieutenant Commander, United States Navy
Master of Science in Astronautical Engineering
Advisor: Mark Karpenko, Department of Mechanical and Aerospace Engineering
Co-Advisor: Paul Abell, NASA Johnson Space Center
Second Reader: Lyn R. Whitaker, Department of Operations Research
This thesis presents a method for detecting outlier meteors and bolides within Doppler radar data using un-
supervised machine learning. Principal Component Analysis (PCA), k-means Clustering, and t-Distributed 
Statistical Neighbor Embedding (t-SNE) algorithms are introduced as existing methods for outlier detection. 
A combined PCA and t-SNE method that uses a Nearest Neighbor Density Pruning method for dataset size re-
duction is also described. These methods are implemented to classify unlabeled radar data from four radar data 
sites from two bolide events: the KFWS radar for the Ash Creek bolide and the KDAX, KRGX, and KBBX 
radars for the Sutter’s Mill bolide. The combined PCA + t-SNE method gives an accuracy rate of 99.7% and 
can classify the data in less than 8 minutes for a 121,000 return sized dataset. However, the classifier’s recall and 
precision rates remained low due to difficulties in correctly classifying true positive bolides. Some ideas for im-
proving algorithm accuracy, speed, and related follow-on applications are proposed. Overall, the algorithm pre-
sented in this research is a viable method to help NASA scientists with bolide detection and meteorite recovery.
See full thesis text: https://calhoun.nps.edu/handle/10945/64069
Keywords: asteroids, bolides, meteors, artificial intelligence, machine learning, unsupervised machine learn-
ing, principal component analysis, clustering, t-SNE, Doppler radar, nearest neighbors





CYBER AUTOMATED RED TEAM TOOL
Preston L. Edwards, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Gurminder Singh, Department of Computer Science
Co-Advisor: Alan B. Shaffer, Department of Information Sciences
The Cyber Automated Red Team Tool (CARTT) is designed to address the shortage within the Department of 
Defense (DoD) of trained red teams that are able to conduct security assessments of cyber systems. CARTT, 
implemented in software, simulates the actions of a red team by automatically identifying and analyzing vul-
nerabilities in computer systems and then exploiting those vulnerabilities with cyber-attack actions. It then 
presents the user with a summary of the results after it conducts its assessment. An ongoing project at NPS 
has developed the first version of a CARTT, which can conduct vulnerability assessments of computers. This 
research has extended the capability of the CARTT graphical user interface (GUI) and software to enable an 
operator to select and automatically execute scripted red team attacks against specified targets to achieve in-
tended cyber effects. The automated nature of these attack scripts allows their use by operators who do not have 
extensive training in offensive cyber operations (OCO) or red teaming.
See full thesis text: https://calhoun.nps.edu/handle/10945/64145
Keywords: automation, CARTT, cyber, cyber automated red team tool, cyber physical systems, cyber security, 
cyber systems, offensive cyber operations, penetration testing, red teaming, vulnerability assessment
CHARACTERIZING BGP COMMUNITY IRREGULARITIES 
TOWARD AN ANOMALY DETECTION ENGINE
Alexander Hardt, Civilian
Master of Science in Computer Science
Advisor: Robert Beverly, Department of Computer Science
Second Reader: Georgios Smaragdakis, Technical University (TU) Berlin
Prior work has demonstrated ways in which to attack the Border Gateway Protocol (BGP) system as well as 
vulnerabilities of the BGP and its configuration. Furthermore, BGP attacks such as hijacking are common in 
the wild, whether due to accidental misconfiguration or malintent. Recent work demonstrates the feasibility 
and potential for new BGP attacks based on the BGP community attribute (rerouting and blackholing). Very 
recently, there have been BGP attacks using BGP communities in the wild. The major issues with BGP com-
munities (among others) are that there is no cryptographic protection, attribution is very difficult, and they are 
used both for signaling and triggering actions. These issues present opportunities for misconfiguration and, 
more concerningly, abuse. Not only have BGP communities been shown to potentially allow a third party to 
trigger remote blackholing, false BGP community announcements can be used to re-route traffic to include 
a hop controlled by an attacker. This re-routing allows an attacker to potentially examine traffic on its way to 
its intended destination. Despite this rich body of prior work, no one has analyzed the use and misuse of BGP 





communities over time. In this thesis, we characterize BGP community use and behavior over the course of a 
year to investigate the possibility of building a BGP community anomaly detector.
See full thesis text: https://calhoun.nps.edu/handle/10945/64179
Keywords: BGP, BGP communities, networking, routing, network traffic analysis
USER IDENTIFICATION THROUGH KEYSTROKE BIOMETRICS AT AN INTERNET SCALE
Mark W. Veazey, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: John Monaco, Department of Computer Science
Second Reader: John D. Fulp, Department of Computer Science
Identification of users on the internet has broad-reaching implications in the computer science discipline re-
garding cyber security and privacy. Keystroke biometrics leverages the unique dynamics of how a user types to 
perform identification; however, current methods of authentication and identification using keystroke dynam-
ics do not scale well beyond a few hundred users. This thesis investigates the feasibility of using conventional 
machine learning and deep learning techniques to identify users at an internet scale. By analyzing free-text 
keystroke information from a collection of over 100,000 users, several methods to perform user identification 
and profiling are identified with a focus on determining how the size of the dataset affects identification accu-
racy. This thesis includes a novel method of representing keystroke data in a two-dimensional format suitable 
for a convolutional neural network, and it examines to what extent keystroke biometrics has implications for 
privacy on the internet.
See full thesis text: https://calhoun.nps.edu/handle/10945/64089
Keywords: artificial intelligence, machine learning, neural networks, keystroke biometrics, keystroke dynam-
ics, authentication, identification, cyber security, fingerprinting-
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A FRAMEWORK FOR DETECTION AND RESPONSE TO COMMUNICATIONS 
AND SENSOR ANOMALIES IN NETWORKED SHIP DEFENSE SYSTEMS
Chad W. Palmer, Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Neil C. Rowe, Department of Computer Science
Co-Advisor: George W. Dinolt, Department of Computer Science
This work addresses the need to secure and defend Navy data from communications and sensor channels that 
are crucial to weapon and combat systems such as the Cooperative Engagement Capability (CEC). It suggests a 
solution using an anomaly-detection system in conjunction with a new collaborative structure to enable person-
nel to know whether machines are operating normally and to take appropriate action if not. Anomaly-detection 
provides flexibility to detect new problems on the variety of systems in the Navy. Incorporating machine-
learning could provide additional flexibility to adapt to dynamic environments and new attacks. We propose 
shipboard roles also be restructured to eliminate barriers to collaboration needed for response to anomalies. We 
propose that shore-support roles also be restructured to support the proper development and maintenance of 
the new machine-learning anomaly-detection system. These collaborative structures and processes could better 
use the technical expertise and knowledge already present in Sailors to support securing and defending the data 
that decision-makers rely on.
See full thesis text: https://calhoun.nps.edu/handle/10945/64042
Keywords: AI, machine-learning, human-machine team, cyber operations, integrated C2, electronic maneu-
ver warfare, integrated fires
SOFTWARE-DEFINED NETWORKS: PROTOCOL DIALECTS
Michael Sjoholmsierchio, Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Geoffrey G. Xie, Department of Computer Science
Co-Advisor: Britta Hale, Department of Computer Science
Software-defined networks (SDNs) are attractive to businesses and the military because they enable central-
ized and policy-based control at per flow level. However, current SDN standards by the Open Networking 
Foundation do not require the use of encryption or authentication for communication between controllers and 
switches. We propose a novel method to add message authentication to SDN control plane traffic via the use 
of a protocol dialect. A protocol dialect is a variation of an existing implementation of an open-source protocol 
such as OpenFlow, achieved by either adding proxies or directly modifying the binary code to incorporate new 
security measures or remove unused features. This research provides a framework for systematic creation and 
evaluation of a protocol dialect and presents a novel design of a protocol dialect for OpenFlow. The protocol 
dialect includes three derivatives and provides authentication that not only is independent of Transport Layer 
Security (TLS) but also may mitigate some attacks, e.g., cipher-suite downgrade attacks, against TLS. Perfor-
mance measurements from a Mininet experiment show that the derivatives did not significantly impact the 
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communication latency of OpenFlow, adding less than 1% overhead when TLS is not enabled and less than 
22% with TLS enabled.
See full thesis text: https://calhoun.nps.edu/handle/10945/64066
Keywords: network security, software-defined networks, protocol dialect
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AN ANALYSIS OF ENLISTED SWCC AND SEAL OFFICER 
RELATIONSHIPS WITHIN NAVAL SPECIAL WARFARE
Stanley M. Laskos III, Senior Chief Petty Officer, United States Navy
Master of Science in Defense Analysis (Financial Management)
Co-Advisor: William D. Hatch II, Graduate School of Defense Management 
Co-Advisor: Douglas A. Borer, Department of Defense Analysis
This thesis analyzes various organizational design theories and intrinsic motivational models to evaluate the 
feasibility of creating an unrestricted line SWCC officer program. The two deployable operating factions within 
Naval Special Warfare (NSW) are the SEALs and the SWCC operators. Of the personnel inventory of SW-
CCs, the majority are enlisted with the exception of Chief Warrant Officer, which commissions directly from 
the enlisted force. The current model has the SEAL community providing the command-level and officer 
leadership for the SWCC community. Two case studies were analyzed: the all-enlisted Air Force Pararescue 
community, which developed the Combat Rescue Officer program in 2000, and the Norwegian Marine Jaegar 
Kommando, which combined combat diver and boat operators into a singular maritime special operations unit 
underneath a newly designed special operations command. This research concludes that the current SWCC 
manning model would have to be changed to support the creation of an unrestricted line officer program, but 
doing so could incentivize SEAL junior officers. The new model should create greater leadership opportunities 
between the SWCC and SEAL communities. This was demonstrated successfully in the Air Force in creating 
an officer corps from an existing enlisted career field. Likewise, the Norwegians demonstrated that reorganiz-
ing using a similar organizational design effectively increased efficiency and leadership.
See full thesis text: https://calhoun.nps.edu/handle/10945/64002
Keywords: Special Warfare Combatant Craft Crewman, SWCC, intrinsic, officer, enlisted, Naval Special 
Warfare, organizational design
AVOIDING TWO WARS: REDUCING DRUG PRODUCTION AFTER 
NEGOTIATED SETTLEMENTS IN CIVIL CONFLICTS
Dale Aebischer, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Michael E. Freeman, Faculty Administration
Second Reader: Sean F. Everton, Department of Defense Analysis
This thesis’s overall aim was to answer the question: Was it possible for the Colombian government to achieve 
lasting peace through its 2016 peace deal with the Revolutionary Armed Forces of Colombia (FARC) without 
leading to an increase in drug production? Critics of the peace deal and U.S. policymakers point to several 
concessions made during the peace negotiations (amnesty, reparations, drug trafficking, natural resources, and 
land reform) as likely causes of a spike in coca production. The Colombian government insists these concessions 
were necessary to achieve a signed peace agreement. A quantitative analysis of a global dataset demonstrates 
that none of the controversial provisions within the Colombian peace deal have a significant relationship with 
conflict recurrence, while political party reform proves to be the most significant of all independent variables to 
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achieve lasting peace. Thus, the Colombian government can reduce coca production without increasing the risk 
to return to armed conflict by working jointly with the newly created FARC political party to revamp haphaz-
ardly implemented land reform agreements. The Colombian government needs to avoid latching on to baseless 
quick-fix solutions (e.g., aerial spray programs) and limit its adherence to provisions in the peace deal that have 
no impact on a lasting peace. Under these conditions, the Colombian government can avoid a heightened drug 
war following the end of a fifty-year-old civil war.
See full thesis text: https://calhoun.nps.edu/handle/10945/64094
Keywords: peace deal, peace negotiations, Colombia, rebel financing, narcotics, drug trade
THE ARAB SPRING: TESTING A THEORY OF REVOLUTION
Jeffrey F. Andriliunas, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Sean F. Everton, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
Protests dubbed “the Arab Spring” were inspired by the revolutionary events in Tunisia and spread across the 
Middle East and North Africa while captivating the world through social media. A growing body of literature 
has emerged since 2011, analyzing the first revolutionary wave of the 21st century. This thesis seeks to join the 
conversation by quantifying the outcome of the Arab Spring and examining causal factors of revolution put 
forth by John Foran’s theory of third-world revolutions. The Arab Spring outcomes are quantified by observing 
the change in democratic polity of the countries. The presence or absence of the five causal factors are derived 
from the analysis of 15 cases of the Arab Spring that resulted in a successful social revolution, successful politi-
cal revolution, a failed attempt at revolution, or no attempt at revolution at all. Necessary and sufficient condi-
tions for the different outcomes are then determined using Charles Ragin’s fuzzy-set, qualitative comparison 
analysis (fsQCA) approach and a Boolean minimization technique. Finally, the results of the fsQCA analysis 
inform three case studies, which examine Tunisia, Egypt, and Syria, gaining an in-depth understanding of how 
the casual factors impacted the outcome of the revolutionary events in each country.
See full thesis text: https://calhoun.nps.edu/handle/10945/64170
Keywords: Egypt, Syria, Tunisia, Arab Spring, revolution, qualitative comparison analysis, fsQCA, social 
movement theory, democratic polity, dependent development, Middle East and North Africa, social media
MITIGATION OF SUB-SURFACE DOMAIN TERRORIST ATTACKS: 
CAPABILITY AND LIMITATION ANALYSIS OF SABOTEURS AND HARBOR 
DEFENSES TO PROTECT NAVAL FLEET UNITS AT HARBORS
A. K. Roshan Athukorala, Captain, Sri Lanka Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Wayne Porter, Department of Defense Analysis
Second Reader: Michael E. Freeman, Faculty Administration
Resourcing the wide availability of diving equipment and training, terrorists can exploit the sub-surface do-
main to sabotage naval fleet units, which are prominent state assets when berthed at harbors. An evaluation 
of the capabilities and limitations related to sub-surface domain operations reveals that saboteurs endeavor to 
minimize physical and physiological constraints, domain dynamics, and navigation challenges by operating in 
shallow waters, seeking the advantage of tidal flow effect, and using reference navigation whenever possible. 
Common harbor defense countermeasures are not sufficient to thwart such attacks; however, Sri Lankan Navy 
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harbor defenses have employed a combination of countermeasures concentrated on saboteur target-seeking ap-
proaches. The analysis of case studies in this thesis reveals a pattern in target seeking for sub-surface saboteur 
attacks. System dynamic modeling is then used to simulate likely saboteur approaches and domain dynamics 
(tidal dynamics) to determine the success or failure of the attack. In the simulation, countermeasure effective-
ness is taken as the main feedback loop. This thesis recommends that commanding officers of ships berthed 
at harbor can mitigate sub-surface saboteur attacks by implementing technical and physical countermeasures 
based on an understanding of the saboteur’s approach.
See full thesis text: https://calhoun.nps.edu/handle/10945/64006
Keywords: sub-surface domain terrorist attacks, harbor defenses, counter-measures, tidal dynamics in harbors, 
sub-surface navigation
PRESERVATION OF THE FORCE AND FAMILY AS A TOOL FOR TALENT MANAGEMENT
Jonathan C. Baker, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Nolan Johnson, Major, United States Army
Master of Science in Defense Analysis (National Security Affairs)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Michael Richardson, Department of Defense Analysis
Talent management in the United States Army is a challenging and complex issue with many factors contrib-
uting to a Soldier’s decision of whether to remain in military service. Preservation of the Force and Family 
(POTFF) is intended to increase individual resiliency among USSOCOM’s service members across its four 
pillars of physical, psychological, spiritual, and family performance. Could the services of POTFF also increase 
retention? Using data from USSOCOM’s annual Needs Assessment Survey, we built a model to answer that 
question. Using logistic regression, we chose one question from the survey to represent each pillar of POTFF 
against the question about Soldiers’ intent to remain in service until retirement. Our findings indicate that 
Soldiers who use Human Performance Centers and chaplain-led retreats have a higher probability of retention 
intention than those who do not. This could indicate that increased command emphasis on those programs 
would improve retention among the U.S. Army Special Operators we analyzed. Gathering useful data from the 
surveys on psychological and spiritual health is challenging and warrants further research.
See full thesis text: https://calhoun.nps.edu/handle/10945/63990
Keywords: POTFF, resiliency, talent management, probability, logistic regression, retention intention,  psy-
chological, spiritual, family, chaplain, human performance, mental health, intent to remain, retreats, Soldiers
SPECIAL OPERATIONS FORCES “WIN” THE 2022 FIFA WORLD CUP 
Grant R. Barge, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Douglas A. Borer, Department of Defense Analysis
For the first time in its near one-hundred-year history, the world’s largest and most watched sporting event is 
coming to the Arabian Peninsula when the tiny country of Qatar hosts the 2022 FIFA World Cup. This global 
soccer spectacle is significant to the United States as Qatar is currently home to the forward headquarters of 
both the U.S. Central Command (CENTCOM) and Special Operations Command Central (SOCCENT), 
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with over 10,000 military personnel stationed at Al-Udeid Air Base, located on the outskirts of its capital city of 
Doha. With 3.5 million tourists expected, as predicted by The Guardian, the U.S. military has an opportunity 
to leverage the event’s popularity to build trust and confidence throughout the Middle East and further our 
strategic interests in the region. Using personal experiences and lessons learned from Special Operations Forces’ 
(SOF) highly successful mission in Lebanon at the beginning of the Syrian Civil War and replicating Soccer 
Without Borders’ organizational model, this capstone creates the influence operation strategy for how the U.S. 
military, primarily SOF, can leverage the 2022 Qatari World Cup to further U.S. interests in the region. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64050
Keywords: FIFA World Cup, Soccer Without Borders, National Security Strategy
THE INTEGRATION OF WOMEN IN SOCOM: A PREDICTIVE 
MODEL FOR POLICY EVALUATION
Paul T. Beauchamp, Lieutenant, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Deborah E. Gibbons, Graduate School of Defense Management 
After the repeal of the Direct Ground Combat Definition and Assignment Rule in 2016, direct combat posi-
tions in Special Operations Command (SOCOM) opened to women along with all other positions in the U.S. 
military. Since then, relatively few women have attempted or completed the accession programs in SOCOM for 
these previously closed positions. Women can offer unique benefits to SOCOM like reduced signature manage-
ment, increased access to women in conservative cultures, and the use of different risk analysis strategies. Un-
derstanding how many women have already and will be entering SOCOM has become a relevant question. This 
thesis attempts to predict the number of women who will enter SOCOM and evaluate different strategies to en-
hance this integration. I developed a model that predicts the number of women entering SOCOM in previously 
closed positions. Then, I altered this steady state model to predict the performance of three different strategies 
aimed at women’s recruitment, selection, and retention in SOCOM. Performance of these strategies was evalu-
ated using five criteria: numerical performance, costs, controllability and reactivity, tenability, and impacts to 
performance. Retention-based strategies predicted few additional women in SOCOM but performed the best 
in our meta-analysis due to their benefits in performance, cost, and tenability. Other gender-specific programs 
may need to be leveraged for SOCOM to reliably profit from the unique benefits women offer.
See full thesis text: https://calhoun.nps.edu/handle/10945/64061
Keywords: SOCOM, gender, integration, model
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USING SYSTEM DYNAMICS TO UNDERSTAND THE PARITY OF 
PROSPERITY AND SECURITY BETWEEN PAKISTAN AND INDIA 
IN THE CONTEXT OF GREAT POWER COMPETITION
This paper has been recognized as outstanding by its department.
Daniel J. Breiding, Major, United States Air Force
David J. Hermann, Major, United States Army
William E. Burke, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Wayne Porter, Department of Defense Analysis
Co-Advisor: Douglas A. Borer, Department of Defense Analysis
Great power competition is the underlying concept regarding the National Security Strategy of the United 
States in 2019. With a litany of publications, ideas, and qualitative explanations of a global superpower, the 
United States, and a rising regional hegemony, the People’s Republic of China, is it possible to quantitatively 
understand the behavior of the competition for global superiority? The system model created for this thesis 
represents a dichotomous system where the China-Pakistan alliance is the opposition against the U.S.-India 
alliance. Therefore, the structure of our research involves the pairing of a great power with a regional power to 
form an alliance where they are in competition against another alliance of the same components. This project 
develops a broad framework for understanding the complexities of great power competition, power transition 
theory, the study of alliance formation and behavior, and the interactions between great powers and regional 
allies. Our research seeks to use system dynamics to explain the parity of prosperity and security between Paki-
stan and India in the context of great power competition.
See full thesis text: https://calhoun.nps.edu/handle/10945/64116
Keywords: system dynamics, Belt and Road Initiative, BRI, One Belt, One Road, OBOR, China-Pakistan 
Economic Corridor, CPEC, great power competition, GPC, Power Transition Theory, PTT, India, Pakistan, 
South Asia
FROM THE ARGONNE TO THE ARGHANDAB:  JUNIOR OFFICER LEADER 
DEVELOPMENT IN THE MODERN-AGE  (1918–PRESENT) 
This paper has been recognized as outstanding by its department.
Jesse B. Burnette, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Jonathan Czarnecki, Naval War College 
Applying the United States Army’s existing leader development constructs, this project answers the following 
questions regarding in-unit junior officer development: What are the enduring lessons derived from critical 
analysis of American combat over the past century, and how does one translate those lessons into an in-unit 
leader development program to prepare junior leaders for future wars? The combat research identifies 15 his-
torical lessons as the most relevant for inclusion in a junior officer leader development program to meet the 
challenges of the present time—principally defined as an Army that is faced with the probability of confront-
ing both irregular and conventional conflicts simultaneously during this period of great power competition. 
Furthermore, this project categorizes these 15 lessons of combat in the modern age  into four layers for inclusion 
in a historically guided leader development program for junior officers: foundational, enduring, applicational, 
and aspirational. Last, this project amalgamates the four layers of leader development into a cogent historical 
leader development model for leaders to use as a framework for training junior officers, the endstate being the 
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production of transformational leaders who are imbued with a greater understanding of the requirements of the 
modern battlefield informed by the 15 historical lessons.
See full thesis text: https://calhoun.nps.edu/handle/10945/64117
Keywords: junior, infantry, officer, leader, development, combat
RECOGNIZING THAT I VOLUNTEERED AS A RANGER
Bryan C. Cercy, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
The 75th Ranger Regiment has one of the most distinguished lineages in the United States Army that predates 
the American Revolutionary War. From the beginning, Rangers have proven themselves as an elite light infan-
try force capable of gathering actionable information to strike with violence and precision against the nation’s 
enemies. Although there is no shortage of publications on the lineage or storied history of the American Ranger 
or the modern-day 75th Ranger Regiment, there is little available that describes how some of the most elite 
members of the United States Army are selected and how or why those programs and processes have evolved 
over time. Through extensive interviews with former and current Ranger leaders and the comprehensive re-
search of literature, relevant data, and applicable documents in the Regiment’s historical archives, this thesis 
is the first to present the evolution of assessment and selection programs and processes of United States Army 
Rangers and the 75th Ranger Regiment from 1675 to 2019.
See full thesis text: https://calhoun.nps.edu/handle/10945/64120
Keywords: 75th Ranger Regiment, Ranger, assessment and selection, special operations, Ranger Indoctrina-
tion Program, RIP, Ranger Orientation Program, ROP, Ranger Assessment and Selection Program, RASP
INTEGRATION OF SITUATIONAL AWARENESS TOOLS IN THE 
FIGHT AGAINST UNMANNED AERIAL SYSTEMS
This paper has been recognized as outstanding by its department.
Brandon R. Davis, Major, United States Army
William G. Whittaker, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Alex Bordetsky, Department of Information Sciences
Co-Advisor: Leo J. Blanken, Department of Defense Analysis
Second Reader: Steven J. Mullins, Department of Information Sciences
In Syria, reports of Islamic State (ISIS) fighters utilizing small unmanned aerial systems (SUAS) to attack U.S. 
troops and their Syrian Democratic Forces (SDF) partners became a prevalent tactic.  Failing to implement 
meaningful solutions to detect and counter this new application of SUASs by adversaries will cost American 
lives.  The purpose of this project is to research and analyze the current capability gap in situational awareness 
technology, specifically focused on the integration of counter-UAS (C-UAS) sensors. Using the existing Tacti-
cal Assault Kit (TAK) situational awareness tool and developmental applications like the Defense Innovation 
Unit’s Dowding C-UAS System, the project explores solutions to these shortfalls by testing software solutions 
for integrating UAS sensors.  Through field experiments with Norwegian SOF operators in collaboration with 
DoD partners, this project answers the question, “How can tactical situational awareness tools best enhance 
decision making and survivability of SOF teams in a threat UAS environment?” The researchers propose the 
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development of a Dowding-based TAK plug-in capable of incorporating data from multiple sensors into a 
single common operating picture and recommends more rigorous, comprehensive testing of current C-UAS 
capabilities.
See full thesis text: https://calhoun.nps.edu/handle/10945/64130
Keywords: UAS, UAV, mission command, counter-UAS, ATAK, TAK, integration, C-UAS, Drone, detection, 
acoustics, threat, DIU, Dowding server, protection, sensors, SOF, Special Operations Forces
UNCONVENTIONAL WARFARE: AN ISLAMIC STATE WAY OF WAR
Michael V. Dipietro, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Co-Advisor: Michael E. Freeman, Faculty Administration
Co-Advisor: Craig A. Whiteside, Naval War College 
Despite its military defeat and the collapse of its so-called caliphate in 2018, the Islamic State has seemingly 
expanded to several other areas around the world. This thesis develops a theory of unconventional warfare to 
examine why and how the Islamic State has expanded outside of its core area in Iraq. This study reveals that 
the Islamic State’s expansion fits within its stated ideology to create an Islamic caliphate and that it has done so 
by using methods that were evaluated and tested in Iraq. Through the sponsorship of Jabhat al Nusra in Syria, 
Islamic State-Khorasan Province in Afghanistan, and Islamic State-West Africa in Nigeria, the Islamic State 
conducted unconventional warfare by leveraging control over the population, implementing organizational 
control, exploiting various opportunities, and providing external support to local jihadist organizations in 
order to establish recognized franchises in these locations. This research allows the reader to better understand 
why the Islamic State expanded outside of Iraq and offers insight into the methods and techniques used by the 
Islamic State to expand.
See full thesis text: https://calhoun.nps.edu/handle/10945/64138
Keywords: ISIS, ISIL, Islamic State, unconventional warfare
A GAME OF ECONOMIC POWER AND INFLUENCE: THE PEOPLE’S 
REPUBLIC OF CHINA’S BELT AND ROAD INITIATIVE
This paper has been recognized as outstanding by its department.
Timothy D. Donohue, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Leo J. Blanken, Department of Defense Analysis
Second Reader: Matthew R. Zefferman, Department of Defense Analysis
The People’s Republic of China’s (PRC) Belt and Road Initiative (BRI) presents strategic challenges to U.S. in-
fluence abroad. Whether the PRC can achieve political influence through BRI investments remains uncertain, 
however. In this thesis, I explore the greater body of literature on economic statecraft, coercion, and interna-
tional political economy to place the PRC’s use of economic power in context. I address under what conditions, 
or to what extent, PRC BRI investment will result in positive influence for the PRC in a recipient country. I 
analyze two case studies of PRC attempts to achieve influence through economic leverage in Taiwan. I then 
extrapolate those findings to provide insight into PRC attempts to achieve influence through BRI investments. 
I use a two-player sequential bargaining game to analyze the PRC and Taiwan’s interaction in both cases. I ap-
ply a process-tracing methodology within cases to infer a causal mechanism. A comparative case study analysis 
reveals that a significant change in the PRC’s method of wielding economic power produces different outcomes 
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between cases. I find that the PRC’s application of an economic interest transformation strategy is more likely 
to achieve positive influence in a target state than a coercive one.
See full thesis text: https://calhoun.nps.edu/handle/10945/64139
Keywords: People’s Republic of China, Belt and Road Initiative, economic statecraft, economic coercion, 
interest transformation, international political economy, game theory, bargaining game, process tracing, case 
study, Taiwan, state preferences, political influence, BUILD Act, Asia Pacific, strategy, economic power
GRADUATE SCHOOL EDUCATION AS A RETENTION AND READINESS TOOL
Kevin S. Sweet, Major, United States Army
Mark A. Donovan, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert W. Tomlinson, Naval War College 
Second Reader: Robert E. Burks, Department of Defense Analysis
The U.S. Army Special Operations Command (USASOC) recently identified a retention problem among Spe-
cial Forces Captains . A USASOC-sponsored survey sent to all active duty Special Forces Captains highlighted 
that many are considering leaving the Army at a crucial point, leaving the force depleted in terms of both 
quantity and quality of field grade officers; the same survey, however, also revealed the solution. Of the 163 
respondents, there was a significant interest for increased civilian graduate school opportunities. While previ-
ous analysts provided broad suggestions to increase retention, this thesis specifically examines the solution of 
increased civilian graduate school opportunities. By analyzing the survey results as well as the recent Army 
directive regarding Command General Staff College attendance, this thesis finds that, to retain the most 
talented officers and ensure the continued readiness of the members of the 1st Special Forces Command, 
USASOC must improve its talent management by leveraging the most recent National Defense Authorization 
Act (NDAA) to offer graduate school education as a means of retaining its top-performing Captains. Doing so 
aligns with the 2018 National Defense Strategy guidance to ensure strong critical thinkers and problem solvers. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64140
Keywords: talent management, readiness, graduate education, United States Army Special Operations Com-
mand, First Special Forces Command (airborne), retention, special forces qualification course
MAINTAINING PRESENCE: HOW DO SOF CONTRIBUTE TO THE 
DETERRENCE AND ASSURANCE MISSION IN EUROPE?
Jonathan N. Fagins, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Zachary S. Davis, Department of Defense Analysis
Second Reader: Brian W. Rose, Department of Defense Analysis
Russia’s demonstrated ability and willingness to use subversive instruments such as nuclear messaging, cyber 
attacks, clandestine operations, coercive political and economic influence, proxies, and information operations 
to pursue its national interests has the potential to fundamentally destabilize Europe and the international 
community at large. This study argues that Special Operation Forces (SOF), which conduct missions and ac-
tivities that shape conflict and pre-crisis environments, are among the greatest assets to U.S. national interests 
and those of its North Atlantic Treaty Organization (NATO) allies in the effort to deter Russian aggression in 
the Baltic states. This study outlines the current strategies of the Baltic states to deter Russian aggression and 
examines U.S. and NATO deterrence strategies outlined in the U.S. National Security Strategy and National 
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Defense Strategy.  Analyzing and evaluating the utility of SOF core tasks and activities reveals that building 
partner capacity both strengthens U.S. allies to defend against and deter aggression and reinforces U.S. assur-
ance globally.
See full thesis text: https://calhoun.nps.edu/handle/10945/64150
Keywords: Russian gray zone activities, cyber attacks, clandestine operations, coercive political and economic 
influence, proxies and information operations, hybrid warfare, nuclear weapons, deterrence and assurance, Spe-
cial Operations Forces, SOF Core Tasks, Direct Action, Unconventional Warfare, Foreign Internal Defense, 
Security Force Assistance, building partner capacity
CONTENDING WITH CORRUPTION—A PRACTICAL GUIDE FOR SPECIAL OPERATORS
This paper has been recognized as outstanding by its department.
Eric Geiger, Major, United States Army
Seamus K. Fish, Lieutenant, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Heather Gregg, Army War College
U.S. Special Operations Forces (USSOF) are frequently tasked to train, equip, advise, assist and accompany 
foreign partner forces, particularly in weak and failing states. One of the biggest and often overlooked chal-
lenges in implementing these USSOF programs is contending with host nation corruption. This thesis aims to 
explore practical tools to counter corruption in operations overseas. Specifically, it develops the Areas of Cor-
ruption Vulnerability (ACV) model to investigate best practices in combatting corruption at critical points in 
time: the initial agreement with the partner, transition and turnover, human resources management, compen-
sation and benefits, and local procurement. It then uses this model to investigate how the Chevron Corporation 
and the Research Triangle Institute view and combat host nation corruption in their operations. This research 
finds that both organizations have deployed a wide array of corruption mitigation tools that are useful to US-
SOF, including automated auditing, local employee benefits that extend beyond base pay, performance reviews 
that evaluate quality of turnover, and digital identification paired with mobile money. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64155
Keywords: corruption, host nation corruption, Special Operations Forces, Research Triangle Institute, Chev-
ron, building partnership capacity
STRATEGIC THINKING: HOW SPECIAL FORCES OFFICERS CAN INFLUENCE SUCCESS
Jeremy J. LaFountain, Major, United States Army
Stephen J. Gianos, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Leo J. Blanken, Department of Defense Analysis
The Department of Defense has identified deficiencies with Professional Military Education (PME) as officer 
educational demands are not satisfactorily matching expected requirements within the strategic environment. 
Many senior military leaders and academics concur with the critiques of PME outlined in the 2018 National 
Defense Strategy, where former Secretary of Defense James Mattis asserted that the current “PME has stag-
nated … at the expense of lethality and ingenuity.” PME must evolve to match the demands of the strategic 
environment, which grows ever more complex, uncertain, ambiguous, and fluid. This evolution is even more 
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significant for Army Special Forces (SF) field grade officers (FGO), who are tasked to provide unique solutions 
to unconventional problems. SF FGOs require skills commensurate to the tasks they are expected to perform 
in this strategic environment; they must be adaptive problem solvers. This thesis provides a basis of analysis for 
demonstration that strategic thinking is a timeless and proven skill that has enabled special operations officers 
to influence successful outcomes throughout modern military history. Furthermore, this research will show 
that a PME focused on decision-making, specifically developing SF FGO strategic thinking skills, will prepare 
them to influence successful outcomes and meet the nation’s strategic objectives now and in the future.
See full thesis text: https://calhoun.nps.edu/handle/10945/64164
Keywords: strategic thinking, critical thinking, thinking in time, intuitive thinking, creative thinking, sys-
tems thinking, education, National Defense Strategy, Special Forces, Army, field grade officer, Professional 
Military Education
SPECIAL OPERATIONS IN THE OPERATIONAL DEEP FIRES AREA 
Brian M. Wright, Major, United States Army
John P. Gomen, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Michael E. Freeman, Faculty Administration
Second Reader: Steven J. Mullins, Department of Information Sciences
The 2018 National Defense Strategy redirected the efforts of the nation’s military toward inter-state strategic 
competition and away from counter-terrorism. The shift in strategic focus away from what has been the staple 
of the U.S. Army regimen for the past 18 years requires new doctrine to address near-peer adversaries. Analysis 
is necessary to assess the future roles and capabilities of the U.S. Army Special Operations Command (USA-
SOC) when conducting operations to support the Multi-Domain Operations (MDO) concept during armed 
conflict. This study reviews key aspects of the emerging MDO concept and core tasks of Special Forces and 
analyzes four historical case studies of special operations personnel operating within a non-permissive environ-
ment. Through common observations of special operations missions over time, this study derives ten themes 
across the U.S. Army’s warfighting functions that increase the efficiency of Special Forces within non-permis-
sive environments. Key among the themes is that air power alone is insufficient to achieve operational objectives 
and Special Forces are required to facilitate the destruction of high-priority targets or conduct reconnaissance 
to answer priority information requirements. As history has shown us, Special Forces teams will continue to be 
employed for a variety of reconnaissance, surveillance, sabotage, and direct-action missions within the MDO 
environment inside of denied areas to achieve operational and strategic objectives.
See full thesis text: https://calhoun.nps.edu/handle/10945/64168
Keywords: special operations forces, special forces, special reconnaissance, direct action, multi-domain 
operations, Norway, Operation Gunnerside, OSS, Jedburgh, MACVSOG, cross-border operations, French 
Resistance, Gulf War, SCUD hunt, warfighting functions, near-peer adversary, deep fires, deep area maneuver
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BITCOIN: A TECHNOLOGY-INFLUENCED SOCIAL MOVEMENT
Jason D. Johnson, Major, United States Army
Terrance D. Green, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Ryan Maness, Department of Defense Analysis
Second Reader: Dorothy E. Denning, Department of Defense Analysis
Over the past decade, the Bitcoin-inspired cryptocurrency industry and blockchain technology have continued 
to evolve and reshape the global financial industry despite resistance from state governments to prevent the 
adoption of the alternative payment system. The academic study of Bitcoin by various social science disciplines 
and fields of law has predominantly focused on the nefarious use of cryptocurrency and the potential threat 
the technology could pose to national security by lessening U.S. economic influence. This thesis takes a more 
holistic approach in examining Bitcoin using social movement theory to answer two research questions: How 
can social movement theory explain the evolution of Bitcoin and blockchain technology in the near term and 
long term? What interest should U.S. Special Operations Command have in Bitcoin (and other cryptocurren-
cies) and blockchain technology? Social movement theory helps address these questions by providing a com-
prehensive method for understanding why the creation and adoption of Bitcoin is a form of protest against the 
financial industry, in general, and the global financial order. The Bitcoin-led social change occurring suggests 
that the U.S. Department of Defense should seek opportunities to lead the integration and adoption of the 
technology to maintain, as well as support, future U.S. policy interests.
See full thesis text: https://calhoun.nps.edu/handle/10945/63988
Keywords: social movement theory, SMT, Bitcoin, cryptocurrency, cryptocurrencies, digital assets, block-
chain, smart contracts, privacy, protest, Libra, SOCOM, China, Iran, Russia, DPRK, non-state actors
A CHEMICAL ROMANCE: HOW ALLIANCES AND CONFLICT AFFECT 
CHEMICAL WEAPON ADOPTION AMONG VIOLENT NON-STATE ACTORS
Aaron M. Green, Lieutenant, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Christopher M. Price, Lieutenant, United States Navy
Master of Science in Information Strategy and Political Warfare
Advisor: Tristan Volpe, Department of Defense Analysis
Co-Advisor: Timothy C. Warren, Department of Defense Analysis
With an ongoing pivot toward great power competition, there may be a temptation to reduce counter-pro-
liferation efforts against violent non-state actors (VNSA) to a peripheral mission for U.S. Special Operations 
Command (USSOCOM). However, the current and emerging threats of weapons of mass destruction (WMD) 
acquisition and use by VNSA are increasing through the ubiquity of various technologies, materials, and in-
ternet access. This research analyzes the use of chemical weapons (CW) by VNSA and the unique challenges 
of detecting and combating CW at the strategic, operational, and tactical levels. This research first implements 
regression models using chemical incident data from 1995–2017 to identify which strategic and operational en-
vironments are associated with VNSA CW adoption and uses the outcomes to create a template for predictive 
intelligence methods for chemical threats. Next, the researchers conduct social network analysis to investigate 
commonalities among VNSA with chemical programs and to determine if these CW tactics are geographically 
migrating. Then, lessons learned from the case study involving al-Qaeda in Iraq yield a proposed disruption 
model tested in a plausible, near-future scenario. Finally, policy recommendations are provided for USSOCOM 
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and other relevant entities to improve counter-WMD efforts as they relate to the prediction and disruption of 
the chemical programs of VNSA.
See full thesis text: https://calhoun.nps.edu/handle/10945/64173
Keywords: WMD, weapons of mass destruction, chemical, non-state, terrorist, terrorism, deter, deterrence, 
SOF, special operations forces, IO, information operations, MISO, IW, information warfare, SNA, social 
network analysis, dark network, topology, disruption, CP, counter-proliferation, NP, nonproliferation, CT, 
counter-terrorism,  regression, strategic, environmental factors, intelligence, R-Studio, MATLAB, simulation, 
agent based model
ECONOMIC INVESTMENT, CORRUPTION, FRAGILITY, AND FREEDOM: HOW THE PRC 
LEVERAGES STATES’ PRE-EXISTING INTERNAL CONDITIONS TO GAIN ADVANTAGE
Andrew J. Mckinley, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
John J. Griffin IV, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Wesley A. Wiblin, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Erik A. Rastello, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Timothy C. Warren, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
As the PRC has drastically increased its level of foreign direct investment (FDI) in the developing and de-
veloped worlds, a growing number of observers claim the PRC engages in “neocolonialism” and “debt-trap 
diplomacy.” Currently, the U.S. government lacks indicator patterns that could predict areas where the PRC 
will attempt to exploit investment to gain strategic concessions. Through the use of statistical analysis and the 
combination of multiple open-source datasets, this thesis attempts to answer the question: How does the PRC’s 
use of economic investment exploit pre-existing levels of corruption, fragility, and democracy to gain strategic 
concessions? We identify six criteria exercising substantial influence over the amount of Chinese investment 
flowing into a given country between the years 2006 to 2015. These criteria, ranging from a state’s fragility 
score, democracy rating, and rates of perceived corruption, demonstrated statistically significant effects and 
foretold rates of Chinese investment globally. We recommend U.S. diplomatic, economic, and defense officials 
use this research to more accurately predict which countries are susceptible to PRC strategic concessions and to 
systematically categorize countries on a spectrum ranging from “high leverage” to “low leverage” states.
See full thesis text: https://calhoun.nps.edu/handle/10945/64175
Keywords: BRI, Belt and Road Initiative, fragility, China, corruption,  concession, concessions, Djibouti, 
Sudan, Botswana, North Korea, Indonesia, Sri Lanka
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AERIAL INFILTRATION: ANALYSIS OF SOF ROTARY-WING 
IN FUTURE CONTESTED ENVIRONMENTS
This paper has been recognized as outstanding by its department.
Joseph Hall, Major, United States Army
Steven J. Wax, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Co-Advisor: Wayne Porter, Department of Defense Analysis
Co-Advisor: Robert E. Burks, Department of Defense Analysis
United States Special Operations Forces (USSOF) have relied heavily on and benefited from air supremacy, 
operating at the high end of the air control spectrum during decades of irregular warfare. The premise that U.S. 
forces will be able to depend upon air superiority in the future may be mistaken. A changing global security 
environment that includes near-peer competitors, sophisticated rogue states, and widely available technological 
advancements will reduce U.S. military freedom of maneuver  and threaten SOF employment of rotary-wing 
(RW) infiltration. Improvements in air defense systems, coupled with global trends, will alter future opera-
tional landscapes. The complexity of tomorrow’s threats affects the development of future vertical lift (FVL) 
and raises a simple question: How will the U.S. conduct SOF aerial infiltration in a contested environment? 
Through case study analysis, this research categorically validates previous airpower tenets while deriving a 
theory for SOF RW infiltration and applying it to a mathematical model. Utilizing fundamental aviation 
principles (training standards, deployability, maneuverability, survivability, and connectedness) as predictor 
variables, the model addresses varying air threat levels and evaluates the likelihood of a successful infiltration 
event. Ultimately, this study informs decision-makers and planners interested in SOF RW utilization while 
providing insight into future SOF RW capability for military and industry leaders.
See full thesis text: https://calhoun.nps.edu/handle/10945/64093
Keywords: aerial infiltration, helicopter, air defense, contested environment, megacity, air superiority, airpow-
er, SOAR, SOF, Special Operations Forces, rotary-wing, fixed-wing, 160th, Blackhawk, relative air superior-
ity, training standards, deployability, maneuverability, survivability, connectedness, synergy, lethality, logistics 
regression modeling, multi-domain battlespaces, MDB, proximal dominance, future vertical lift, Son Tay, 
Osama Bin Laden, Entebbe, O’Grady, Gulf War, A2/AD, IADS
FRESH PERSPECTIVE ON AN EMERGING THREAT: PEOPLE’S REPUBLIC OF CHINA’S 
GEOPOLITICAL INFLUENCE IN LATIN AMERICA AND THE CARIBBEAN 
Andrew C. Rockwood, Major, United States Army
Christopher J. Haviley, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Timothy C. Warren, Department of Defense Analysis
Co-Advisor: Christopher N. Darnton, Department of National Security Affairs
Second Reader: Daniel T. Cunningham, Department of Defense Analysis
With the growing discussion on great power competition between the United States and the People’s Republic 
of China (PRC), few studies offer a quantitative analysis of the growing influence of the PRC across the globe. 
We hypothesized that the various national levers employed by the PRC would be associated with more favor-
able foreign policies from Latin American and Caribbean (LAC) countries, though not to the extent that some 
believe.  In order to measure influence, United Nations general assembly votes (specifically votes relating to 
human rights issues) were utilized to assess the relationship between the voting patterns of LAC countries and 
the voting patterns of the PRC. Our statistical analysis finds that many factors thought to be consequential 
have no consistent relationship to China’s geopolitical influence. However, military arms sales were found to be 
positively related to agreement with China’s UN votes.  In contrast, recognition of Taiwan and relative trade 
82
DEFENSE ANALYSIS
balance were found to have negative effects. Taken as whole, the available evidence undercuts the claim that the 
PRC is making significant strides, or hurting America’s standing, in the LAC region.
See full thesis text: https://calhoun.nps.edu/handle/10945/64055
Keywords: People’s Republic of China (PRC), Latin America, influence, UN voting, S score, regression analysis 
RUSSIA AND EUROPE’S ENERGY DEPENDENCE: STRATEGIC RISK FACTORS THAT 
AFFECT EUROPEAN COHESION AND THE TRANS-ATLANTIC RELATIONSHIP
This paper has been recognized as outstanding by its department.
Kevin E. Lee, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Michael Hitzner, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Gilbert H. Pearsall III, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Wayne Porter, Department of Defense Analysis
Second Reader: Brian H. Greenshields, Department of Defense Analysis
Conventional thinking would suggest that Russia is positioning its vast energy resources to economically influ-
ence and undermine European cohesion and its trans-Atlantic relationship. However, Russia remains heavily 
dependent on the sale and export of its energy resources to Europe, and its future economic viability is tied 
directly to Europe’s continued use of fossil fuels as opposed to its desired transition to green energy. This thesis 
is exploratory research utilizing system dynamics modeling to identify various risk factors that affect Russia and 
Europe’s energy relationship and assess their potential impacts on collective security strategies. This thesis has 
two purposes: (1) model the dynamic energy relationships between Russia and Europe, utilizing Germany and 
Estonia as specifics case studies, and (2) model policy scenarios to assess their impact on Russia, Europe, and 
trans-Atlantic relationships. The exploratory research in this thesis will aid U.S. and NATO national security 
decision-makers by providing them with a combination of qualitative and quantitative insights and analysis to 
enhance their understanding of risk factors that affect Russia and Europe’s energy relations.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64003
Keywords: Russia, natural gas, Germany, Estonia, energy, policy, dependence, system dynamics, advanced 
modeling 
WINNING THE PAPUANS’ “HEARTS AND MINDS”: ANALYZING THE 
INDONESIAN STRATEGY TO COUNTER THE PAPUAN INSURGENCY
This paper has been recognized as outstanding by its department.
Tri Yudha Ismanto, Lieutenant Colonel, Indonesian Marine Corps
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
Papuan insurgents, the Organisasi Papua Merdeka, emerged in 1965 to demand independence from Indone-
sia, and their nationalist movement appears to be growing. This thesis analyzes the Indonesian government’s 
strategy to determine how it can more effectively counter the insurgents in Papua and West Papua provinces. 
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Autonomy and military operations in those provinces have not stopped the resistance, and the Papuans cite 
their marginalization and human rights violations by the Indonesian government, persistent poverty, and a 
disputed history as primary grievances fueling their demands for independence. This thesis uses historical re-
search to describe the root cause of the Papuan nationalist movement and analyzes two relevant case studies, 
East Timor and Aceh, using McCormick’s diamond model along with the counterinsurgency and insurgency 
theories. To identify the best strategy to counter the Papuan insurgency, three models are applied: the SIR 
model (to predict the likelihood of the insurgents’ influence spreading), multiple linear regression model (to 
find the correlation between autonomy and reduced insurgent violence), and game theory model (to provide an 
explanation for both actors’ strategic moves). The analysis finds that preventive actions, constructive dialogue, 
increased autonomy, and strengthened diplomacy are needed to address the Papuans’ grievances. Further, it 
finds special military operations and law enforcement are critical to maintain stability in the region.
See full thesis text: https://calhoun.nps.edu/handle/10945/64190
Keywords: OPM, Papua, TNI, insurgents, COIN, security forces, autonomy, McCormick, GOI
THE PRACTICE OF SPECIAL OPERATIONS: AN ANALYSIS OF SOF ETHICS
This paper has been recognized as outstanding by its department.
Bart Kennedy, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Siamak T. Naficy, Department of Defense Analysis
U.S. Special Operations Forces (SOF) are under scrutiny for ethical misdeeds. Are there philosophical insights 
that can illuminate some of the challenges that SOF is facing? In this work, we determine if SOF is a practice as 
set forth by Alasdair MacIntyre. A practice is a robust field of human endeavor that develops internal tradition 
and contains an internal and external dialogue. It constitutes a field of potential excellence. Inherent within the 
concept of a practice is the idea of an internal critical dialogue and the development of traditions and narra-
tives. For MacIntyre, the concept of a practice is fundamental to understanding the virtues, and by extension, 
human flourishing in a modern context. Understanding the goods and excellence inherent to a practice informs 
moral reasoning as it is relevant to the practice. We explore how the idea of practice in MacIntyre’s theory can 
help in understanding military ethics in a SOF context. If SOF meet the requirements of a practice, what are 
the conclusions that can be drawn in terms of understanding SOF professional ethics? And what aspects of the 
traditions and narratives of U.S. SOF foster or inhibit flourishing? An examination of the narrative and tradi-
tions of SOF reveals that underlying ideas about what it means to be a member of the SOF community—which 
is founded on ideals of selecting, assessing, and sustaining a certain kind of person—are at the heart of the 
ethical challenges.
See full thesis text: https://calhoun.nps.edu/handle/10945/63991
Keywords: special operations, SOF, culture, morality, just war, ethics, applied ethics, virtue ethics, virtue 
theory, Macintyre, Anscombe, Aristotle, McRaven, elite units, narrative, tradition
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MODELING POLICY CHANGE FOR THE SEX TRAFFICKING 
MARKET IN LAS VEGAS, NEVADA
This paper has been recognized as outstanding by its department.
Jeremiah D. King, Major, United States Air Force
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Wayne Porter, Department of Defense Analysis
Human trafficking is a global problem, and there are a multitude of factors that have contributed to its expan-
sion. Increased trafficking intersectionality with organized crime and terrorist networks is threatening  U.S. na-
tional security, and unfortunately, many of the solutions are too broad to be applied to microeconomic markets. 
This study uses system dynamics to model Las Vegas’s commercial sex market and an exploratory qualitative 
approach models policy changes within the system. This study examines prostitution legalization, prostitution 
abolition, and a hybridization of both while investigating improved victim advocacy and resilience education. 
While demand is driving the market, the current U.S. prostitution criminalization policy disproportionately 
punishes suppliers of sex. This paradigm is stigmatizing sex workers and exacerbating trafficking victimization. 
Additionally, policies solely aimed at reducing prostitution will likely increase the number of sex trafficking 
victims if sufficient demand exists. Therefore, a combination of policies targeted at comprehensively reducing 
supply and demand may be the most effective method at diminishing sex trafficking in Las Vegas. Through this 
study’s modeling, it appears that a combination of abolition and resilience education have the best results, but 
Nevada policy makers must continue to study the nuances of the market to ensure future policy effectiveness. 
See full thesis text: https://calhoun.nps.edu/handle/10945/63993
Keywords: human trafficking, sex trafficking, commercial sex market, prostitution, pimp, Las Vegas, legal-
ization, abolition, Nordic, hybrid, victim advocacy, resilience education, system dynamics, modeling policy 
change, supply, demand, victims, tourism, sex tourism, brothel, product, supplier, wholesaler, retailer, consumer
THE MANCHURIAN QUESTION: CHINA’S EXPANDING GLOBAL 
MEDIA DOMINANCE AND THE CHINESE DIASPORA
Austin Y. Liu, Major, United States Army
Justin V. Padua, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Timothy C. Warren, Department of Defense Analysis
Second Reader: Christopher P. Twomey, Department of National Security Affairs
Xi Jinping’s Chinese Dream has elicited the assistance of ethnic Chinese people around the world in achiev-
ing the great rejuvenation of the Chinese nation. The People’s Republic of China has not hidden its intent at 
influencing the overseas Chinese diaspora having embarked on a soft power campaign to achieve its geopoliti-
cal objectives. Using its extensive state media apparatus, the PRC has extended its media influence throughout 
the globe with a persistent narrative conforming to the China “story” developed by the Chinese Communist 
Party. This study determines the extent to which China leverages its state media and diaspora to promote its 
narratives regarding its core national interests around the world. These interests concern primarily its issues over 
sovereignty to include the South China Sea, Taiwan, Tibet, and Xinjiang. This study includes a quantitative 
analysis through regression testing of a sample of Twitter and media archive data and United Nations migrant 
data. Furthermore, this study highlighted several regional cases in Oceania—namely, Australia and New Zea-
land—and Southeast Asia in a qualitative analysis to answer this study’s research question. Overall, this study 
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found significance of a relationship between Tweets regarding the PRC’s core national issues and the Chinese 
diaspora implicating overseas Chinese communities’ contribution to the PRC’s geopolitical narratives.
See full thesis text: https://calhoun.nps.edu/handle/10945/64041
Keywords: People’s Republic of China, PRC, China, Chinese, CCP, Chinese Communist Party, Chinese dias-
pora, Chinese migrant, social media, information communication technology, state media, influence
TAILOR-MADE TERRORISM: THE POTENTIAL RESURGENCE AND EFFECTIVENESS 
OF PERSONALIZED TERRORISM TACTICS AGAINST KEY LEADERS
James A. Maicke, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Michael E. Freeman, Faculty Administration
Second Reader: Craig A. Whiteside, Naval War College 
When people hear the word “terrorism,” images of the chaos caused by large, violent attacks and the horrific 
events of September 11, 2001, usually flood imaginations and captivate attentions. All of these events depict 
the very real threat of physical violence, death, and destruction perpetrated by terrorists against the masses. 
These attacks targeting the masses also dominate current strategic policy conversations and academic study. 
However, the power and utility of more focused and personalized terrorism tactics targeting key influential 
leaders remain widely unappreciated and undertheorized. If terrorists are constantly adapting and calculating 
operational risks versus rewards during their selection of tactics and strategy, whom will they choose to target 
and how? Will they target populations or the key individuals who control these populations? This work high-
lights the following indicators and observations that could lead to a future rise and resurgence of personalized 
terrorism tactics against key leaders: increased counterterrorism proficiency in a post-9/11 world, improved 
technologies/the power of media, and a historical blueprint of previous applications of personalized terrorism 
tactics. These factors serve as powerful motivators for pragmatic terrorists or terrorist organizations to change 
their target selections and tactics, but may not influence a radical ideologue.
See full thesis text: https://calhoun.nps.edu/handle/10945/64013
Keywords: tailor-made terrorism, personalized, counterterrorism, terrorism tactics, terrorism, leadership targeting
SPECIAL FORCES OPERATIONAL DETACHMENT-A IN 2035
Eric S. Mann, Major, United States Army
Maximilian L. Soto, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Michael Richardson, Department of Defense Analysis
In accordance with the U.S. Army’s current modernization efforts, this thesis examines the Special Forces Op-
erational Detachment-Alpha in great power competition. The purpose of this research is to analyze the current 
tactical capability of Army Special Forces to determine what organizational modification or optimization is 
required to be successful in the future operating environment. The authors examined case studies of historic 
modification and determined that the prevailing causes of capability adaptation have been driven by political, 
economic, societal, and technological environmental change. The authors then applied these factors to current 
global trends to determine necessary future adaptation. Based on this research, the authors recommend an in-
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formation warfare specialist within the Special Forces Operational Detachment-Alpha to ensure relevancy and 
success in the future environment.
See full thesis text: https://calhoun.nps.edu/handle/10945/64016
Keywords: SFOD-A, unconventional warfare, irregular warfare, political warfare
STOPPING THE LEAK: JOB EMBEDDEDNESS SOLUTIONS 
TO AIR FORCE PILOT RETENTION
Drew R. Maulsby, Lieutenant Colonel, United States Air Force
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Marcus McGinn, USAF
The U.S. Air Force is suffering the worst pilot shortage in its history and is struggling to retain fighter pilots. Air 
Force leadership has implemented multiple changes to improve retention, but none have had the desired effect. 
Squadron commanders are in the best position to influence a pilot’s decision on whether to leave by adapting 
concepts from the talent management theory of job embeddedness. Job embeddedness focuses on the three 
areas that target retention: employee fit within an organization, links an employee has to the organization, and 
the sacrifice an employee makes if leaving the organization. Corporate examples show how businesses use these 
job embeddedness aspects to increase retention. Implications and recommendations for Air Force squadron 
commanders are given to show how job embeddedness principles can positively influence pilot retention.
See full thesis text: https://calhoun.nps.edu/handle/10945/64020
Keywords: pilot retention, Air Force, leadership, squadron commander, talent management, job embeddedness
PRACTICAL TOOLS FOR YOUR MORAL TOOLKIT: A 
LEADERSHIP GUIDE TO GROUP ETHICAL BEHAVIOR
Eamonn J. McCarey, Lieutenant, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Matthew R. Zefferman, Department of Defense Analysis
In 2018, the Congressional Research Service (CRS) published a report indicating that the U.S. Congress has 
a growing concern over misconduct, ethics, and professionalism within the United States Special Operations 
Command (USSOCOM). This thesis used these concerns as a starting block to answer a much broader ques-
tion of how leaders can promote an ethical culture within their respective organization. Answering this ques-
tion was accomplished by employing a qualitative literature review in the fields of evolutionary theory and 
moral psychology. This research first applied evolutionary thinking to assess how we form, define, and maintain 
morality at the individual and group levels in order to articulate what relationships, norms, and heuristics we 
use to determine our appropriate behavior. Second, it used the research in moral psychology to analyze how 
we develop our moral judgments and take action upon those judgments, and effective ways leaders can moti-
vate our moral intuitions and reasoning. Provided in the conclusion is a qualitative list of recommendations 
leaders can implement at both the personal and organization policy levels using a pluralist moral framework. 
Although these recommendations are limited to the research explained throughout this thesis, the execution of 
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these actions by a well-respected influential leader can have a strong impact in shaping the moral community 
they serve.
See full thesis text: https://calhoun.nps.edu/handle/10945/64022
Keywords: Congressional Research Service (CRS), United States Special Operation Command (USSOCOM), 
ethics, morality, professionalism, evolutionary theory, moral psychology, leadership, ethical change
THE ROLE OF SPECIAL OPERATIONS FORCES IN PREVENTING NORTH 
KOREA FROM BECOMING THE NEXT A.Q. KHAN NETWORK
This paper has been recognized as outstanding by its department.
Youngmin Park, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Tristan Volpe, Department of Defense Analysis
Second Reader: John D. Tullius, Department of Defense Analysis
Despite the efforts of the United States and its allies, the Democratic People’s Republic of Korea (DPRK) has 
defiantly refused to abandon its nuclear ambitions. Today, as its nuclear capabilities continue to improve, the 
risk of rogue nuclear aspirants turning to Pyongyang for nuclear-related support increases as well. Furthermore, 
seeing as the DPRK relies heavily on illicit revenue from a wide spectrum of illegal trafficking for economic 
survival, it is within the realm of possibility that it may seek to become the next transnational supplier of 
nuclear weapons-related resources. Focusing specifically on targeting North Korea’s illicit supply chains, this 
thesis argues that United States Special Operations Forces’ unique non-kinetic attributes can be employed to 
contribute to the nonproliferation regime’s efforts to prevent the DPRK from proliferating nuclear material and 
technology to rogue countries. This study analytically examines how historic illicit nuclear trafficking networks 
and operations managed to remain hidden from intelligence agencies and nonproliferation organizations and 
draws parallels to the DPRK’s illicit nuclear trafficking networks. Ultimately, this study frames these parallels 
as potential vulnerabilities that SOF can target in order to uncover North Korea’s illicit nuclear supply chains 
and prevent it from becoming the next A.Q. Khan network. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64043
Keywords: North Korea, DPRK, counter weapons of mass destruction, counterproliferation, United States 
Special Operations Forces, illicit nuclear smuggling networks, proliferation control measures, nuclear prolifera-
tion, illicit nuclear supply chains, nonproliferation regime
SECURING ENERGY INTERESTS: HOW TO PROTECT ENERGY 
SECTORS IN BULGARIA FROM RUSSIAN MANIPULATION
Alexander J. Pombar, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Daniel A. Nussbaum, Department of Operations Research
The Russian government has manipulated distribution of its non-renewable energy supplies to its advantage 
and to the detriment of bordering states. NATO and the EU lack the focus to counter this energy threat even 
among their member states. Bulgaria may be the most vulnerable to Russian influence and, as a member of 
both organizations, requires greater assistance to break its Russian energy shackles. The research analyzes the 
history of Georgia and Ukraine with specific emphasis on the 2008 Russo-Georgian War and the current 
Ukraine Crisis to reveal how Russia uses dependence on its petroleum reserves to gain a marked advantage 
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over both states. Next, the research compares the two conflicts to the current energy situation in Bulgaria, 
delves into similarities and differences, and proposes solutions to NATO and the EU for countering Russian 
manipulation of non-renewable supplies to Bulgaria. The research finds that while Russia has not recently been 
in direct conflict with Bulgaria as it has in Ukraine and Georgia, Bulgaria has tremendous vulnerabilities in its 
energy sector and requires quick intervention by the EU and NATO to increase its energy security. The stronger 
Bulgaria’s energy sector, the stronger the EU and NATO’s influence will be in the Balkans and throughout 
Europe.
See full thesis text: https://calhoun.nps.edu/handle/10945/64051
Keywords: energy, security, Bulgaria
TOWARDS A MODEL FOR ANTICIPATING RUSSIAN BEHAVIOR 
THROUGH THE LENSES OF REALISM AND HYBRID WARFARE 
This paper has been recognized as outstanding by its department.
Ole Stephan, Lieutenant Colonel, German Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Co-Advisor: Robert E. Burks, Department of Defense Analysis
Co-Advisor: Frank G. Hoffman, National Defense University
Since 2007, North Atlantic Treaty Organization (NATO) member states have witnessed an increasingly asser-
tive Russia that re-emerged as a military power during the brief war with Georgia in 2008 and succeeded in 
annexing Crimea in 2014. In this context, the terms “hybrid warfare” and “offensive realism” have become al-
most synonymous with Russia’s aggressive pursuit of its foreign policy goals.  The international community and 
NATO did little to stop Russian interference in Crimea and, as recently as 2016 in Montenegro, seemed unable 
to detect any Russian action in advance. This thesis generates a model to help anticipate Russian behavior based 
on the independent variables of threat and opportunities, derived from a review of the literature on offensive 
realism and the intervening variable hybrid warfare. The variables embedded within a variables framework 
are then applied to two cases, Crimea and Montenegro, to analyze the behavior Russia employed to pursue its 
foreign policy goals. Patriotism, economics, and uncertainty about domestic, external, and regional actors are 
Russia’s primary considerations when assessing the importance of a certain region to its foreign policy. Such 
considerations help determine whether Russia is responding to a perceived threat or an opportunity. Regardless 
of its scale, Russian hybrid warfare centers on leveraging violence implemented by a pool of diverse specialized 
Russian and external forces that enable deniability.
See full thesis text: https://calhoun.nps.edu/handle/10945/64076
Keywords: Russia, hybrid warfare offensive realism, NATO, Ukraine, Crimea, Montenegro, Gibridnaya Voi-
na, Maskirovka, Serbia, Pan-Slavism, SOF, GRU, FSB, KSST, NATO SOF, variables framework, Russian 
Foreign Policy, proxy forces, deception, deniability, information domain, use of force
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THE IMPERATIVE SYMBIOTIC RELATIONSHIP BETWEEN SOF AND CYBER: HOW 
DUTCH SPECIAL OPERATION FORCES CAN SUPPORT CYBER OPERATIONS
Jonas van Hooren, Major, Netherlands Marine Corps
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Ryan Maness, Department of Defense Analysis
Co-Advisor: John D. Tullius, Department of Defense Analysis
Second Reader: Kalev I. Sepp, Department of Defense Analysis
As a knowledge-based economy, the Netherlands is vulnerable to digital hybrid threats from state and non-
state actors. The Dutch strategic military leadership sees the importance of improving its digital defense, but 
struggles with the right approach. This research, based on a heuristic method including literature reviews and 
interviews, provides an answer to the question, “How can Dutch Special Operations Forces (SOF) enhance the 
national cyber capabilities to counter the hybrid threats that the Netherlands currently faces?” by offering three 
options: 1) SOF can gain access to hard targets for cyber operations; 2) it can provide the means to get wet-
ware, hardware, and software in or out the operation area; and 3) it can understand, deceive, and influence the 
cultural environment. Furthermore, the thesis provides the Dutch Ministry of Defense three potential integra-
tion options for SOF and cyber capabilities. The ministry can 1) delegate cyber-SOF teams to the operational 
commands; 2) embed SOF and cyber personnel in each other’s organizations; and 3) create a new cyber-enabled 
special operations unit. With the new Special Operations Command, the Defense Cyber Command, and the 
Joint SIGINT Cyber Unit, there are opportunities for SOF to support cyber operations and increase the digital 
security for the Netherlands and its NATO allies.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64086
Keywords: composite special operations command, cyber supporting operations, cyber terrorism, defense cy-
ber command, ministry of defense, hackers, hacktivists, hybrid threat, hybrid warfare, offensive cyber opera-
tions, information warfare, intelligence, irregular warfare, secret services, special operations command, special 
operations forces, strategic implications, technology, the Netherlands, unconventional warfare
POWER FROM THE POPULATION:  AN ANALYSIS OF TRANSNATIONAL 
CRIMINAL ORGANIZATIONS IN LATIN AMERICA
Antony V. Vargas, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Heather S.  Gregg, U.S. Army War College
Transnational criminal organizations (TCOs), particularly drug trafficking organizations (DTOs), are a grow-
ing concern for the United States and Latin America. Relatively little research, however, focuses on how TCOs 
build relationships with local populations as part of their overall operations. This thesis draws from counterin-
surgency literature to consider the role that populations play in TCO and counter-TCO efforts. It uses a con-
trolled case study comparison between the Medellín Cartel in Colombia from 1976 to 1993 and a study of the 
Sinaloa Cartel in Mexico from 1988 to 2019 to investigate the ways TCOs engage populations, both positively 
and negatively; the steps the governments take to conduct counter-TCO operations and their effects on the 
population; and the measures the governments take to positively engage the population. It finds that both of 
these cartels have actively sought to win the support of populations by providing resources to local communi-
ties including infrastructure development, aid, and other resources. The governments of Colombia and Mexico, 
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by contrast, initially did little to positively engage affected populations. The thesis concludes by posing steps 
that governments can take to better engage these populations.
See full thesis text: https://calhoun.nps.edu/handle/10945/64087
Keywords: transnational criminal organization, TCO, drug trafficking organization, DTO, counter transna-
tional organized crime, CTOC, counter transnational organized crime, C-TCO, counterinsurgency, COIN, 
DEA, FBI, Medellín, Sinaloa, Pablo Escobar, Colombia, Mexico, Joaquín Guzmán, El Chapo, drugs, cocaine, 
marijuana, eradication, extradition, crime, corruption, cartel, homeland security, border, terrorism, narcoter-
rorism, narcotics, government, population, influence
ASSESSMENT AND SELECTION PROCESS FOR THE BULGARIAN SPECIAL FORCES
Petar Georgiev Vlahov, Captain, Bulgarian Special Operations Forces Brigade
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Michael Richardson, Department of Defense Analysis
Currently, Bulgarian Special Operations Forces (BUSOF) has no effective practice in the process of Special 
Forces Assessment and Selection (SFAS) of its personnel. Additionally, no investigation has been performed to 
assess the link between the admission process and the quality of the BUSOF operators. This thesis confirms 
the urgent need for a custom-tailored SFAS for Bulgarian Joint Special Operations Command (BJSOCOM) by 
describing the Special Forces missions and the history of SFAS and analyzing the current admission process for 
the BUSOF. The study first examines the experience of the United States and other NATO SOF in developing 
and conducting their respective SFAS processes to help in defining the profile of prospective Special Forces 
personnel and developing a new SFAS process for the BJSOCOM. In addition to the literature review, the study 
includes results from responses to a questionnaire provided in advance of interviews with senior U.S. and other 
NATO SOF representatives at the United States Special Operational Command (USSOCOM). The study 
concludes that there are significant differences in the admission processes—including screening and selection 
standards—of Bulgarian SOF and the rest of the NATO SOF units. Based on the findings of the research, the 
study recommends that the BJSOCOM should focus on improving the process of recruitment, screening, and 
assessment and selection of future SF operators.
See full thesis text: https://calhoun.nps.edu/handle/10945/64090
Keywords: Special Forces, assessment, selection process
CONFLICT IN THE 21ST CENTURY: UNDERSTANDING COUNTERINSURGENCY 
IN THE WAKE OF GREAT POWER COMPETITION
Benjamin M. Yourous, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Christopher Paul, Pardee RAND Graduate School
Shifts in the policy of the United States place renewed emphasis on countering near-peer adversaries. Evidence 
indicates that nations commonly create, sponsor, and support insurgencies as a tool of their foreign policy. If 
history predicts future events, then insurgency and counterinsurgency will continue through the 21st century. 
By evaluating the phases of the conflict in Afghanistan, this study sought to determine a way to organize and 
sequence the key principles of counterinsurgency to ensure the long-term attainment of national objectives. 
The study tested several hypotheses against historical cases wherein a host-nation received varying degrees of 
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external support. If these hypotheses are valid, all the counterinsurgency victories would have followed a similar 
sequence through their phases. However, evaluation showed that while a few key principles must occur early 
in a COIN campaign, most counterinsurgencies achieve success differently. Though no one sequence emerged, 
the study determined which key principles the United States should accomplish first and identifies several com-
binations of other counterinsurgency principles to systematically test to increase the chances of attaining U.S. 
national objectives in counterinsurgency efforts.
See full thesis text: https://calhoun.nps.edu/handle/10945/64105
Keywords: counterinsurgency, campaign sequencing, COIN, key elements 
UNRAVELLING THE FILIPINO DIASPORA’S RELATIONS WITH 
THE PHILIPPINE COMMUNIST MOVEMENT
Mario De Leon Jacinto, Colonel, Philippine Army
Master of Science in Defense Analysis (National Security Affairs)
Advisor: Sean F. Everton, Department of Defense Analysis
Co-Advisor: Tristan J. Mabry, Department of National Security Affairs
Since the Communist Party of the Philippines began waging its insurgency in 1968, it has presented a per-
sistent security challenge for the Philippine government. Numerous studies have examined the New People’s 
Army (NPA), but little attention has been given to the National Democratic Front (NDF)’s efforts, particularly 
its International Solidarity Works (ISW), to surreptitiously establish an international organization to support 
the insurgency. Studies suggest that diaspora communities consistently emerge as a source of external support 
for homeland struggles. Because external assistance often improves insurgents’ capabilities, it makes counter-
insurgency harder and costlier. Given the existence of the Filipino diaspora as a newer diasporic community, 
the Philippine communist movement could have already been receiving assistance from Filipino migrants, a 
possible contributing factor to the movement’s resilience. This thesis examines the role of the ISW as part of 
the NDF strategy and the benefits it gains by internationalizing the Philippine communist movement while at 
the same time disrupting the Philippine government’s existing international relations. By drawing on Gordon 
McCormick’s diamond model and Doug McAdam’s political process model, this thesis explores how the ISW 
weaponizes the Philippine diaspora and affects Philippine national security.
See full thesis text: https://calhoun.nps.edu/handle/10945/63985
Keywords: diaspora, counterinsurgency, social movement, National Democratic Front, Filipino diaspora, 
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OPTIMIZATION OF MULTI-JUNCTION SOLAR CELL FOR SPACE 
APPLICATIONS MODELED WITH RUBY, MATLAB, AND SILVACO
Tony Allen Jr., Captain, United States Marine Corps
Master of Science in Electrical Engineering
Advisor: Sherif N. Michael, Department of Electrical and Computer Engineering
Second Reader: Matthew A. Porter, Department of Electrical and Computer Engineering
The purpose of this research is to document further research into the optimization techniques investigated 
by James Walsh and applied to Multi-junction Solar Cells. Walsh performed his research with the Near Or-
thogonal Latin Hypercube (NOLH) in order to optimize the design specifications for each layer of solar cell 
thickness and doping concentration. Walsh at the same time evaluated cell performance under the radiation 
effects of the space environment. This research performed a similar analysis, except for the radiation effects, 
but focused more on producing an algorithm that could be executed from single user input and significantly 
reducing the selected design space. This research produced an efficient program that seamlessly operates be-
tween Ruby, MATLAB, and Silvaco ATLAS in order to produce an optimal designed dual-junction solar cell 
for space applications in a much smaller design space than the technique utilized by Walsh.
See full thesis text: https://calhoun.nps.edu/handle/10945/64137
Keywords: space solar cells, radiation effects, photovoltaic modeling, efficiency, optimization
IMPLEMENTATION OF PHYSICAL LAYER SECURITY FOR MULTIPLE-
INPUT, MULTIPLE-OUTPUT COMMUNICATIONS VIA A WAVELET PACKET 
MODULATED SOFTWARE-DEFINED RADIO SYSTEM WITH NOISE MASKING
Kyle A. Baker, Lieutenant Commander, United States Navy
Master of Science in Electrical Engineering
Advisor: Frank E. Kragh, Department of Electrical and Computer Engineering
Co-Advisor: Herschel H. Loomis, Department of Electrical and Computer Engineering
This thesis discusses the theory, design, and implementation of a physical layer security (PLS) system on a mul-
tiple-input, multiple-output (MIMO) software defined radio (SDR) with wavelet packet modulation (WPM). 
The PLS implementation leverages channel state information gained via channel reciprocity and applies it to 
an artificial noise masking algorithm formulated for MIMO SDR systems. The masking algorithm is realized 
with static elements as well as random elements that could prevent an adversary from estimating the additive 
mask components. Over-the-air testing provides evidence that the artificial noise mask is effective at obscuring 
a transmitted signal from an eavesdropper while remaining transparent to the intended receiver. Bit error rate 
calculations are performed for varied signal-to-mask ratio and LOS vs. BLOS conditions.
See full thesis text: https://calhoun.nps.edu/handle/10945/64039
Keywords: software-defined radio, SDR, wavelet packet modulation, WPM, space-time block coding, STBC, 
Alamouti encoding, multiple-input multiple-output, MIMO, physical layer security, noise masking, channel 
state information, CSI, channel reciprocity
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MACHINE LEARNING OF EXTREMELY LARGE SETS OF SIGNAL 
COLLECTIONS USING CLUSTER COMPUTING
Christopher L. Ferris, Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Frank E. Kragh, Department of Electrical and Computer Engineering
Co-Advisor: James W. Scrofani, Department of Electrical and Computer Engineering
Multitudes of signals are transmitted over the airwaves at any given moment, creating a large intelligence op-
portunity and reconnaissance problem. As technology advances, cluster computing methods must be explored 
to fill the intelligence gap caused by an increasingly large amount of data and a limited number of human ana-
lysts. In this thesis, Apache HBase, Phoenix, and Spark are employed on an AWS EMR cluster to store, query, 
and implement the K-means machine learning algorithm on a large-scale signals database. The signal databases 
tested consist of up to 100 million randomly generated signals with nine feature columns of metadata. The sig-
nal data set is first bulk-loaded into HBase and a Phoenix layer is implemented. The data is then queried from 
Spark into a Dataframe for machine learning implementation. Additionally, the K-means implementations are 
run on multiple different computer-cluster configurations to test performance as a function of the number of 
computers in the cluster. This thesis demonstrates the capabilities and benefits of utilizing open-source software 
and cluster computing to implement large-scale machine learning on signal metadata.
See full thesis text: https://calhoun.nps.edu/handle/10945/64153
Keywords: machine learning, cluster computing, signal collection, signal analysis
PLACE-BASED NAVIGATION FOR AUTONOMOUS VEHICLES 
WITH DEEP LEARNING NEURAL NETWORKS
Ashleigh Magee, Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Xiaoping Yun, Department of Electrical and Computer Engineering
Co-Advisor: James Calusdian, Department of Electrical and Computer Engineering
Accurate navigation is crucial to successfully deploying autonomous vehicles but is often limited by GPS re-
liance. The purpose of this thesis was to develop an image-based navigation solution that does not require 
GPS. This work builds on an ongoing research project, which is to develop a mobile robot that can navigate 
anywhere on the Naval Postgraduate School campus, inside and outside of buildings. This work focused on 
indoor navigation using image classification, and images were classified using a convolutional neural network 
(CNN). Transfer learning was used to reduce CNN training time and increase learning efficiency. The trained 
CNN was integrated into a waypoint loop algorithm that ran autonomously on the robot, stopping when it had 
correctly identified its desired location. Tests of the CNN classification showed a high success rate, but that  it 
was also susceptible to variations in light and similar types of images. Increasing the data set will improve the 
classification results and allow for use in a variety of applications. This system will also benefit from improved 
indoor localization techniques.
See full thesis text: https://calhoun.nps.edu/handle/10945/64012




DIRECTION MODULATION AT THE MODULATOR FOR PHYSICAL LAYER SECURITY
Jonathan D. Puckett, Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Frank E. Kragh, Department of Electrical and Computer Engineering
Second Reader: Ralph C. Robertson, Department of Electrical and Computer Engineering
Beam forming and directional modulation (DM) are known technologies at the antenna level. DM currently 
requires radio frequency (RF) phase shifting, etc., at the antenna with either multiple antennas or a phased ar-
ray. We consider accomplishing DM in the modulator vice the antenna. The goal of DM is to transmit a signal 
in such a way as to have the signal be received undistorted at the intended receiver and hopelessly distorted at 
nearly any other location, thereby providing some physical layer security. In this thesis, we explore the notion of 
accomplishing this at baseband in the modulator instead of in the RF section, thereby achieving a simpler radio 
design. Currently, the complexity of directional modulation at the RF section brings a cost in either manufac-
turing or time. Herein, we discuss the theory and implementation of directional modulation and simulate its 
performance for noisy channels, both line-of-sight and non-line-of-sight.




MASTER OF SCIENCE  
IN  
ENGINEERING ACOUSTICS
USING IMAGE ANALYSIS TO QUANTIFY PROPAGATION SPEEDS AND 
STRESS ANISOTROPY IN GRANULAR ACOUSTIC EXPERIMENTS
Kylie C. Bradley, Ensign, United States Navy
Master of Science in Engineering Acoustics
Advisor: Abram H. Clark IV, Department of Physics
Second Reader: Derek Olson, Department of Oceanography
Understanding how forces propagate through granular media is broadly relevant in acoustic and non-acoustic 
warfare applications. For example, sediment type can impact acoustic propagation during bottom bounce 
events that undersea assets use for navigation. There is not yet a complete theory of force propagation in granu-
lar media due to several nonlinearities, like friction and Hertzian contact interactions. Of particular interest 
is the crossover region between linear and nonlinear regimes, where the propagating stresses are comparable 
to the initial confining stress in the system, as well as the shock regime, where stresses greatly exceed confin-
ing prestress. Aiming to develop more complete theories of force propagation in these regimes, we perform 
experimental impact tests and analyze how forces propagate in two-dimensional, frictional granular media. 
Assemblies of photo elastic disks are subjected to a vertical confining stress and then impacted from the side by 
a pendulum. Both the confining stress and the impact speed can be varied, and high-speed video captures the 
forces propagating through the material. We use image processing to quantify the speed of the moving wave 
and the force network’s structure. In particular, we focus on the phenomenology of the traveling shock and the 
stress anisotropy of the force networks, which has never before been experimentally measured. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64110
Keywords: granular material, nonlinearity, photoelastic, anisotropy
THERMOACOUSTIC PERFORMANCE OF CARBON NANOTUBE SHEETS
Sean M. Furgiuele, Ensign, United States Navy
Master of Science in Engineering Acoustics
Advisor: Dragoslav Grbovic, Department of Physics
Second Reader: Bruce C. Denardo, Department of Physics
Thin carbon nanotube (CNT) sheets are excellent materials for small thermoacoustic (TA) devices. They are 
strong, lightweight, and can be used to produce sound efficiently through high frequency temperature fluctua-
tions. These TA devices have the potential to be used in active noise cancellation, or as SONAR projectors for 
very small unmanned underwater vehicles. This thesis aims to evaluate the TA performance of CNT sheets 
and compare them to theoretical calculations and to other state-of-the-art TA materials. The CNT sheets tested 
were two Miralon® sheets provided by Nanocomp; one with a density of 10–15 grams per square meter and 
another with a density of 20–30 grams per square meter. Performance was evaluated based on sound pressure 
level (SPL) recorded over a frequency range of 500 Hz to 100 kHz. The lower-density sheet was found to have 
the better performance of the two. Further testing showed that this lower-density sheet has comparable TA 
98
ENGINEERING ACOUSTICS
performance to other CNT-based materials used for thermophones. The Miralon® sheets are a viable material 
for use in thermophones and other thermoacoustic devices such as lightweight SONAR projectors.
See full thesis text: https://calhoun.nps.edu/handle/10945/64158
Keywords: carbon nanotubes, CNT, thermoacoustics, TA, acoustics
APPLICATION OF TIME REVERSAL TO PASSIVE ACOUSTIC 
CHARACTERIZATION OF THE OCEAN
This paper has been recognized as outstanding by its department.
Ryan M. Mcmullin, Ensign, United States Navy
Master of Science in Engineering Acoustics
Advisor: Oleg A. Godin, Department of Physics & Engineering Acoustics Academic Committee
Second Reader: Derek Olson, Department of Oceanography
Acoustic remote sensing has long been useful to the oil and gas industry for determining where to drill and to 
the Navy in determining ocean bottom properties for sonar performance prediction. Traditionally, geoacoustic 
measurements are taken using a controlled sound source and receiver—an expensive process in terms of time 
and capital. Noise interferometry, however, utilizes passive acoustic signatures from ambient and shipping noise 
collected over longtime scales to measure the acoustic Green’s function, allowing each hydrophone used to act 
as a virtual transceiver. Passive interferometry is inexpensive and allows for inconspicuous monitoring of ocean 
and seafloor properties relative to active sources. Armed with knowledge of virtual transceivers and acoustic 
reciprocity, the deduction of seabed properties, acoustic and otherwise, without the need for an active source 
is possible through use of the single element passive time reversal mirror. Using data from the Shallow Water 
2006 experiment, this thesis investigates the capability and accuracy of deducing seafloor acoustic properties 
from noise cross-correlation functions of diffuse noise in a shallow water waveguide using a time reversal mir-
ror technique.
See full thesis text: https://calhoun.nps.edu/handle/10945/64026
Keywords: acoustics, interferometry, geoacoustics, seabed acoustics, time reversal mirror, parabolic equation 
model, passive noise interferometry
CHARACTERIZATION AND FABRICATION OF THIN FILM PZT 
LAYER FOR DIRECTION FINDING MEMS SENSORS
Christian Stiker, Ensign, United States Navy
Master of Science in Engineering Acoustics
Advisor: Dragoslav Grbovic, Department of Physics
Co-Advisor: Fabio D. Durante Pereira Alves, Department of Physics
The Sensor Research Laboratory at the Naval Postgraduate School has developed a micro-electromechanical 
systems (MEMS) direction finding sensor that makes use of capacitance comb fingers in order to detect and 
localize frequencies near 1.4 kHz. The capacitance comb fingers have proven brittle and are prone to breaking 
when subjected to viscous, non-uniform environments or large sound pressure levels. Lead Zirconate Titanite, 
abbreviated to PZT, is a robust and durable piezoelectric ceramic used for sensing in many MEMS devices. This 
thesis will investigate whether it is possible to characterize and develop a usable PZT thin film for the eventual 
replacement of the capacitance comb fingers in the DF sensor. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64077
Keywords: PZT, Lead Zirconate Titanite, micro-electromechanical systems, MEMS, microfabrication, sol gel, 
acoustic sensing
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MANIFEST DESTINY IN CHINA: A COMPARISON OF THE UNITED STATES 
AMERICAN INDIAN WARS OF THE 1800S WITH CHINA’S STRIKE HARD 
CAMPAIGN AGAINST THE UYGHUR MUSLIMS OF XINJIANG PROVINCE
Daniel A. Abaldo, Major, United States Army
Evan F. Salbego, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Cheryldee Huddleston (contractor), Department of Defense Analysis
Historically, empires have sought to subjugate or destroy target populations by any means necessary, up to and 
including the use of genocide. However, the proliferation of information technology has provided new ways 
for state-level entities to influence others without the social and political fallout associated with violent acts of 
imperialism. In order to address this phenomenon, this thesis examines the role of cultural imperialism in the 
Information Age by comparing and contrasting two case studies: the American Indian Wars and the present-
day plight of the Uyghurs in Xinjiang, China. It should be noted that this thesis does not purport to illustrate 
a vast range of similarities between the two. Rather, very few resemblances actually exist. Among them, geo-
graphic expansionism, domestic imperialism, and forced assimilation act as the broader themes through which 
to compare these overt conflicts of influence. Conversely, the differences in cultures, locations, and points in 
history provide new opportunities to contrast the efficacy of the techniques employed in either case. This thesis 
finds that, while violence will likely remain a weapon of influence long into the future, cheaper, more effective 
options have become the preferred tools for furthering vital national interests through the suppression of op-
posing cultures.
See full thesis text: https://calhoun.nps.edu/handle/10945/63983
Keywords: American Indian, indigenous people, China, Uyghur, cultural imperialism
SMART POWER VS. SHARP POWER: POLITICAL 
WARFARE IN THE SECOND ISLAND CHAIN 
David K. Burris, Major, United States Army
Michael T. Culligan, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Leo J. Blanken, Department of Defense Analysis
This study investigates China’s use of non-military instruments of statecraft in Micronesia in order to assess the 
Chinese government’s motives and methods for greater regional presence. By exploring China’s use of diplo-
macy, economic measures, and information operations in the Marshall Islands, the Federated States of Micro-
nesia, and Palau over the past three decades, this thesis seeks to explain China’s current and aspirational mari-
time security objectives beyond the South China Sea and contribute to debates on the Chinese Communist 
Party’s motives and approaches for gaining strategic advantages vis-à-vis the United States in the Indo-Pacific 
region. The research in this thesis leverages concepts of modern political warfare, theories of state-driven geo-
MASTER OF SCIENCE  
IN  
INFORMATION STRATEGY & POLITICAL WARFARE
100
INFORMATION STRATEGY AND POLITICAL WARFARE
economics strategy and psychological effects-based operations to assess China’s engagements in Micronesian 
states as indicators of great power competition with the United States. It finds that China’s approach to politi-
cal warfare in the region has become increasingly focused on leveraging state-owned enterprises and economic 
inducements toward the fishing industries of lesser-developed Micronesian states in order to secure access, 
grow capacities for displacing American placement and influence, and impose long-term costs and risks to the 
sustainment of U.S. forward security positions.
See full thesis text: https://calhoun.nps.edu/handle/10945/64127
Keywords: Micronesia, Oceania, political warfare, information warfare
TO BE VIOLENT OR CIVIL: WHY RESISTANCES CHOOSE THEIR STRATEGIC STRATEGY
Robert A. Coombs, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Timothy C. Warren, Department of Defense Analysis
Second Reader: Mollie R. McGuire, Department of Information Sciences
Second Reader: Will Irwin, Joint Special Operations University
The focus of this thesis is to develop an understanding of where civil resistances are likely to occur as opposed to 
violent insurgencies. This work explores the relationship between the ethnic power structures within a state and 
the propensity for civil resistance. It further conducts a game theoretic analysis of the choice between violence 
and non-violence by a civil resistance, compared to a state’s choice of repression or counterinsurgency. Finally, 
this thesis examines a series of three case studies of violent insurgencies that have transitioned to non-violent 
civil resistance to identify commonalities in the circumstances that led to an insurgency changing its strategy. 
This research provides a new approach for the study of civil resistance by analyzing a resistance’s choice as a 
strategic decision based on environmental and ethnic structures. The work furthers research into why resistance 
leaders choose specific strategies and under what circumstances states may influence the strategic decisions of 
a resistance.
See full thesis text: https://calhoun.nps.edu/handle/10945/64124
Keywords: civil resistance, unconventional warfare, resistance, nonviolent resistance, ethnic violence, demo-
cide, state violence, insurgency, Tibet, East Timor, West Sahara, Saharawi
A CHEMICAL ROMANCE: HOW ALLIANCES AND CONFLICT AFFECT 
CHEMICAL WEAPON ADOPTION AMONG VIOLENT NON-STATE ACTORS
Christopher M. Price, Lieutenant, United States Navy
Master of Science in Information Strategy and Political Warfare
Aaron M. Green, Lieutenant, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Tristan Volpe, Department of Defense Analysis
Co-Advisor: Timothy C. Warren, Department of Defense Analysis
With an ongoing pivot toward great power competition, there may be a temptation to reduce counter-pro-
liferation efforts against violent non-state actors (VNSA) to a peripheral mission for U.S. Special Operations 
Command (USSOCOM). However, the current and emerging threats of weapons of mass destruction (WMD) 
acquisition and use by VNSA are increasing through the ubiquity of various technologies, materials, and in-
ternet access. This research analyzes the use of chemical weapons (CW) by VNSA and the unique challenges 
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of detecting and combating CW at the strategic, operational, and tactical levels. This research first implements 
regression models using chemical incident data from 1995–2017 to identify which strategic and operational en-
vironments are associated with VNSA CW adoption and uses the outcomes to create a template for predictive 
intelligence methods for chemical threats. Next, the researchers conduct social network analysis to investigate 
commonalities among VNSA with chemical programs and to determine if these CW tactics are geographically 
migrating. Then, lessons learned from the case study involving al-Qaeda in Iraq yield a proposed disruption 
model tested in a plausible, near-future scenario. Finally, policy recommendations are provided for USSOCOM 
and other relevant entities to improve counter-WMD efforts as they relate to the prediction and disruption of 
the chemical programs of VNSA.
See full thesis text: https://calhoun.nps.edu/handle/10945/64173
Keywords: WMD, weapons of mass destruction, chemical, non-state, terrorist, terrorism, deter, deterrence, 
SOF, special operations forces, IO, information operations, MISO, IW, information warfare, SNA, social 
network analysis, dark network, topology, disruption, CP, counter-proliferation, NP, nonproliferation, CT, 
counter-terrorism,  regression, strategic, environmental factors, intelligence, R-Studio, MATLAB, simula-
tion, agent based model, violent non-state actors, VNSA, U.S. Special Operations Command, USSOCOM, 
chemical weapons, CW
ECONOMIC INVESTMENT, CORRUPTION, FRAGILITY, AND FREEDOM: HOW THE PRC 
LEVERAGES STATES’ PRE-EXISTING INTERNAL CONDITIONS TO GAIN ADVANTAGE
Erik A. Rastello, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Andrew J. Mckinley, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
John J. Griffin IV, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Wesley A. Wiblin, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Timothy C. Warren, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
As the PRC has drastically increased its level of foreign direct investment (FDI) in the developing and de-
veloped worlds, a growing number of observers claim the PRC engages in “neocolonialism” and “debt-trap 
diplomacy.” Currently, the U.S. government lacks indicator patterns that could predict areas where the PRC 
will attempt to exploit investment to gain strategic concessions. Through the use of statistical analysis and the 
combination of multiple open-source datasets, this thesis attempts to answer the question: How does the PRC’s 
use of economic investment exploit pre-existing levels of corruption, fragility, and democracy to gain strategic 
concessions? We identify six criteria exercising substantial influence over the amount of Chinese investment 
flowing into a given country between the years 2006 to 2015. These criteria, ranging from a state’s fragility 
score, democracy rating, and rates of perceived corruption, demonstrated statistically significant effects and 
foretold rates of Chinese investment globally. We recommend U.S. diplomatic, economic, and defense officials 
use this research to more accurately predict which countries are susceptible to PRC strategic concessions and to 
systematically categorize countries on a spectrum ranging from “high leverage” to “low leverage” states.
See full thesis text: https://calhoun.nps.edu/handle/10945/64175
Keywords: BRI, Belt and Road Initiative, fragility, China, corruption,  concession, concessions, Djibouti, 
Sudan, Botswana, North Korea, Indonesia, Sri Lanka, FDI, foreign direct investment
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RUSSIA AND EUROPE’S ENERGY DEPENDENCE: STRATEGIC RISK FACTORS THAT 
AFFECT EUROPEAN COHESION AND THE TRANS-ATLANTIC RELATIONSHIP
This paper has been recognized as outstanding by its department.
Gilbert H. Pearsall III, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Kevin E. Lee, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Michael Hitzner, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Wayne Porter, Department of Defense Analysis
Second Reader: Brian H. Greenshields, Department of Defense Analysis
Conventional thinking would suggest that Russia is positioning its vast energy resources to economically influ-
ence and undermine European cohesion and its trans-Atlantic relationship. However, Russia remains heavily 
dependent on the sale and export of its energy resources to Europe, and its future economic viability is tied 
directly to Europe’s continued use of fossil fuels as opposed to its desired transition to green energy. This thesis 
is exploratory research utilizing system dynamics modeling to identify various risk factors that affect Russia and 
Europe’s energy relationship and assess their potential impacts on collective security strategies. This thesis has 
two purposes: (1) model the dynamic energy relationships between Russia and Europe, utilizing Germany and 
Estonia as specific case studies, and (2) model policy scenarios to assess their impact on Russia, Europe, and 
trans-Atlantic relationships. The exploratory research in this thesis will aid U.S. and NATO national security 
decision-makers by providing them with a combination of qualitative and quantitative insights and analysis to 
enhance their understanding of risk factors that affect Russia and Europe’s energy relations.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64003
Keywords: Russia, natural gas, Germany, Estonia, energy, policy, dependence, system dynamics, advanced 
modeling 
DISCLOSIVE SEARCH ETHICS:  
ILLUMINATING THE GATEKEEPERS OF KNOWLEDGE
Benjamin Vogelsong, Major, United States Army
Rebecca L. Nelson, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Timothy C. Warren, Department of Defense Analysis
Search engines connect people to information, from current events to dark secrets. Integral in the navigation 
of so many people’s daily lives, search engines hold immense power and influence, yet the process is opaque 
with little public accountability. Given search engines’ ubiquity of use and the perception that they are a public 
service, the profit model of selling user data raises unique ethical concerns. This paper identifies these ethical 
concerns and proposes guiding theories for how ethical internet search should work in democratic societies. 
We apply a disclosive computer ethics model to internet search, evaluating the concerns against principles of 
justice, freedom, privacy, and democracy, and then considering how ethical theories could be applied through 
laws and regulation, societal norms, market forces, and technological architecture. We argue that current gov-
ernance approaches are insufficient to address these concerns. Our research shows these concerns are especially 
troubling given the surprising lack of transparency for something so universal and integral for the navigation 
of daily life. Search engine companies have become the gatekeepers of knowledge, yet innovations in technol-
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ogy outpace public awareness of the inherent ethical concerns and resulting social implications of how these 
companies operate.
See full thesis text: https://calhoun.nps.edu/handle/10945/64091
Keywords: algorithms, algorithmic bias, disclosive ethics, distributive justice, epistemic justice, ethics, internet 
search, search, search engines, policy, regulation
“OPEN SESAME”: IDENTIFYING CHINA’S CYBERSPACE VULNERABILITIES
Kate Pisani, Lieutenant Commander, Royal Australian Navy
Master of Science in Information Strategy and Political Warfare
Advisor: Ryan Maness, Department of Defense Analysis
Second Reader: Michael R. Stevens Jr., Department of Defense Analysis
As its closest challenger and greatest strategic rival, China poses a significant threat to the national security 
and global supremacy of the United States. The United States must exploit vulnerabilities across all elements 
of China’s national power, including cyberspace, to preserve U.S. strategic advantage as the global hegemon. 
To avoid escalating responses and brinkmanship between the two countries, it is essential to consider the eco-
nomic, military, political, and technological interdependencies between the two states. China’s reliance on and 
control of cyberspace to promote domestic stability through the social credit system and the Great Firewall, as 
well as less advanced cyber security protocols and policies, present potential vulnerabilities. This thesis explores 
the feasibility of U.S. cyber operations, which are a non-kinetic and non-escalatory measure, to exploit these 
vulnerabilities, promote popular dissent in China, and undermine regime stability essential to China’s rise. Us-
ing cyber-kill chain theory and academic research on China’s cybersecurity system, this thesis explains concep-
tually the vulnerabilities identified by respective case studies of the social credit system and the Great Firewall, 
identifies targets of opportunity to exploit in tandem with traditional statecraft, and analyzes the respective 
vulnerability assessments via a heuristic thought experiment.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64048
Keywords: China, Social Credit System, the Great Firewall, cyberspace,  cybersecurity, cyber kill chain theory, 
offensive cyber operations, phishing, INTANG, key opinion leader, KOL, internet evasion program, the Great 
Cannon
SOCIAL MEDIA AND STRATEGIC NUCLEAR WEAPONS: THE RUSSIAN CASE
Trisha E. Wyman, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: John J. Arquilla, Department of Defense Analysis
Co-Advisor: Tristan Volpe, Department of Defense Analysis
Does Russia’s use of social media influence the American public discourse on nuclear weapons? Russia is in-
fluencing the American public discourse and is using an active long-term media strategy to complement and 
support its nuclear policy objectives. However, the discourse is mostly reactive and ranges from positive and 
negative discourse about Russia’s strategic nuclear weapons. This research does not find that Russian media 
is successfully influencing and persuading U.S. audiences to believe Russian content. However, the discourse 
does present opportunity for political action and change in U.S. policy. This research is focused on Twitter 
discourse while considering the reaction from U.S. media and reactive policy statements of the United States. 
The lack of internet and online advertising regulations enables deliberate targeting of audiences on the topic 
of nuclear weapons, specifically to garner support for the Russian government’s narrative. The suspension of 
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the intermediate-range Nuclear Forces Treaty, Russia’s development of new strategic weapons, and increased 
media communications between the United States and Russia are reminiscent of the early 1980s “War Scare” 
and provide a framework for understanding Russia’s methods today. The research is conducted with qualitative 
and quantitative methods with primary and secondary research and provides historical background, framing 
of media, social network analysis, and application to information strategy.
See full thesis text: https://calhoun.nps.edu/handle/10945/64099
Keywords: Russia, nuclear, strategic, weapons, policy, Soviet Union, USSR, cyberwar, netwar, media, 
strategy, security, social media, Twitter, nuclear weapons, security strategy, influence, propaganda, maskirovka, 
deception, psychological operations, information warfare, internet, advertisement, marketing, reflexive control, 
informational deterrence, political process, contentious politics, social network analysis, social movement the-
ory, cyber, swagger, coercion, deterrence, compellence 
AND JUSTICE FOR ALL: A NARRATIVE APPROACH TO THE CONFLICT BETWEEN 
THE UNITED STATES OF AMERICA AND THE ISLAMIC REPUBLIC OF IRAN
Joseph P. Wzorek II, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Siamak T. Naficy, Department of Defense Analysis
Second Reader: Bradley J. Strawser, Department of Defense Analysis
The conflict between the United States of America and the Islamic Republic of Iran is also a conflict of narra-
tives. Influence professionals in the United States government must understand narrative structure and how it 
functions in society because narrative is an essential building block of human existence. Moreover, to enhance 
the influence that a narrative approach can provide, influence professionals must also understand the basic con-
ceptual frameworks of justice. An understanding of justice not only provides a means of resolution for conflict 
within narrative, it also helps further the understanding of the narratives of a target audience. Through an in-
depth understanding and appreciation of the narratives and concepts of justice in the Islamic Republic of Iran, 
influence professionals can craft and perform more effective engagements as a part of greater governmental 
efforts.
See full thesis text: https://calhoun.nps.edu/handle/10945/64100
Keywords: justice, narrative, information operations, military, philosophy, conflict, Iran, Islamic 
Republic of Iran, Islam, United States, United States of America, America, diplomacy, deserts, culture, meaning, 
truth, Ayatollah Khomeini, Supreme Leader Khamenei, Trump, Rouhani, identity, influence, resolution, story, 
discourse
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USING MACHINE LEARNING TO PREDICT EARLY SERVICE 
SEPARATION OF TECHNICAL AND NON-TECHNICAL SAILORS
Stephen Cole, Lieutenant Commander, Royal Australian Navy
Master of Science in Management
Advisor: Sae Young Ahn, Graduate School of Defense Management
Co-Advisor: James J. Fan, Defense Resources Management Institute
Sailors are difficult to recruit, expensive to train, and hard to retain. This is particularly true in the technical 
sailor community. Retention of both technical and non-technical sailors is critical to future manning continu-
ity and capability within the Royal Australian Navy. This research employs machine learning to analyze Royal 
Australian Navy exit survey data collected between 1999 and 2018 to better predict the attitudes and behaviors 
of a sailor voluntarily separating between four and eight years of service. Furthermore, this study analyzes in 
particular whether technical sailors behave differently compared to non-technical sailors. In comparison to 
traditional modeling techniques, the analysis finds that machine learning can more accurately detect differ-
ences in the attitudes and behaviors of technical and non-technical sailors when they are deciding to voluntarily 
separate from service. Furthermore, the analysis can identify differences in sentiment across periods of time 
covering key career milestones. This analysis and its findings may now be employed to analyze specific critical 
target groups in both the Royal Australian Navy technical and non-technical sailor communities to understand 
their attitudes and behaviors and help support current and future sailor-retention policy initiatives.
See full thesis text: https://calhoun.nps.edu/handle/10945/64123
Keywords: machine learning, regression, retention, sailor, technical sailor, non-technical sailor
ANALYSIS OF THE EFFECT OF CONDUCT WAIVERS ON  
U.S. ARMY ENLISTED SOLDIER FIRST-TERM ATTRITION 
Kelsey Hassin, Captain, United States Army
Master of Science in Management
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Ruriko Yoshida, Department of Operations Research
In fiscal year (FY) 2018 the Army failed to meet its recruitment goals for the first time in over a decade. The 
missed recruiting goal suggests that the Army is facing an increasingly challenging recruiting environment. 
Compounding the Army’s recruitment challenge is a first-term attrition problem. The purpose of our research 
is to gain insights on recruitment policies, specifically enlistment conduct waivers, and their effect on retention 
in order to best support the U.S. Army in achieving its Department of Defense mandated end-strength. Our 
null hypothesis is that there is no difference in the first-term attrition rates of soldiers with conduct waivers 
compared to soldiers without conduct waivers. This study analyzes U.S. Army soldier entry data from FY 2009 
through FY 2013. Our five preliminary models are logistic regression, support vector machine, classification 
and regression trees, random forest, and adaptive boosting. We use confusion matrices and the Area Under 
the Curve metric to determine the model that most accurately predicts attrition. The random forest and logis-
tic regression models are the best predictors. We fail to reject the null hypothesis and recommend the Army 
consider eliminating conduct waivers or making them easier to obtain in order to increase the pool of eligible 
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candidates. Our analysis finds that Tailored Adaptive Personality Assessment System scores are important pre-
dictors of first-term attrition. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64180
Keywords: U.S. Army recruitment, conduct waivers, first term attrition, Tailored Adaptive Personality As-
sessment System, logistic regression, random forest, classification and regression trees, support vector machine, 
adaptive boosting
IDENTIFYING KEY META-NARRATIVE THEMES ACROSS PUBLIC-
SECTOR ENTERPRISE RISK MANAGEMENT LITERATURE IN SUPPORT 
OF THE MARINE CORPS’ FUTURE IMPLEMENTATION
This paper has been recognized as outstanding by its department.
Patrick A. McElroy Jr., Major, United States Marine Corps
Master of Science in Management
Advisor: Kenneth H. Doerr, Graduate School of Defense Management
Co-Advisor: Chad W. Seagren, Graduate School of Defense Management
Second Reader: Kathryn J. Aten, Graduate School of Defense Management
This research seeks to identify the key meta-narrative themes across public-sector enterprise risk management 
(ERM) literature that may inform the Marine Corps’ future implementation of value-added ERM. This re-
search is grounded in current, regulation-compliant, public-sector ERM best practices, and the purpose is 
to make recommendations in support of the Marine Corps’ future implementation of ERM. The research 
was conducted using a systematic meta-narrative review methodology and approached in a multi-disciplinary 
fashion. This research is important because of regulations that mandate that federal agencies adopt ERM; the 
Marine Corps does not currently have an ERM process in place.
See full thesis text: https://calhoun.nps.edu/handle/10945/64025
Keywords: enterprise risk management, ERM, systematic meta-narrative review, qualitative analysis, risk, 
OMB A-123, USMC, HQMC P&R, value
MAXIMIZING RESOURCES THROUGH SECONDARY REPARABLE 
(SECREP) RESIDUAL DEMAND MANAGEMENT
Alexander Mora, Major, United States Marine Corps
Master of Science in Management
Advisor: Kenneth H. Doerr, Graduate School of Defense Management
Co-Advisor: Chad W. Seagren, Graduate School of Defense Management
This research analyzed the practices associated with maintaining a safety stock of secondary reparables 
(SECREPs) to meet United States Marine Corps (USMC) demand. This research found evidence of acceler-
ated spending on SECREPs in the fourth quarter, but no evidence that increased spending improved readiness. 
Currently, USMC bases its annual SECREP requirement on execution data (expenditures) from previous years 
rather than actual demand. We conclude that the reparable issue points should use actual demand data to 
estimate future demand and review back-order lead time and priority codes relative to stock allowance to 
ensure SECREP items purchased are actually needed to improve readiness.
See full thesis text: https://calhoun.nps.edu/handle/10945/64033
Keywords: secondary reparable, SECREP
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UNDERWATER SHOCK MODELING 
Daniel J. Hardman, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Second Reader: Jarema M. Didoszak, Department of Mechanical and Aerospace Engineering
Underwater explosions and their devastating effects are not new to the U.S. Navy; however, accurately model-
ing and scaling them for research and development is always an area of interest for anyone trying to protect 
the lives of the men and women  who serve on ships. Causing a large explosion for testing is not always easily 
conducted and accurately repeated. Frequency is also a common problem without enough explosives readily 
available for testing purposes. Smaller models of underwater bubbles that cause the same type of shock wave 
as an explosive device can help determine how to prevent the damaging effects of underwater explosions more 
easily in more types of environments. The use of liquid nitrogen or dry ice in a sealed pressure vessel that is 
allowed to expand rapidly underwater is a great way of conducting safe and controlled experiments for testing. 
Once an accurate baseline was developed, the use of beams/plates with attached strain gauges were lowered into 
the water at different distances, angles, and depths from the explosion for testing. Then coatings and different 
pressure-relief devices were added to the structure to test how they would help a ship sustain less damage from 
an underwater explosion.
See full thesis text: https://calhoun.nps.edu/handle/10945/64178
Keywords: underwater explosions, modeling, simulating
COMBINING A PROTON EXCHANGE MEMBRANE FUEL CELL AND 
ULTRACAPACITORS TO REPLACE BATTERIES AND EXTEND FLIGHT TIME 
FOR A VERTICAL TAKE-OFF UNMANNED AERIAL SYSTEM (UAS)
This paper has been recognized as outstanding by its department.
Justin A. Laddusaw, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Anthony G. Pollman, Department of Systems Engineering
Co-Advisor: Oleg A. Yakimenko, Department of Systems Engineering
This research investigated the combination of a fuel cell and ultracapacitors to create a hybrid powertrain for 
a vertical take-off unmanned aerial system (UAS). This replaced the more common battery-only powertrain 
or the hybrid fuel cell-battery powertrain. A secondary power source, such as a battery or ultracapacitors, is 
required to assist a fuel cell with immediate load requests because a fuel cell was unable to supply instantaneous 
power. The fuel cell-ultracapacitor was tested using a power profile that was experimentally determined using a 
battery-powered vertical take-off UAS during take-off, hover, and landing. This tabletop experiment is meant 
to lead to a more refined solution that can be easily scaled to fit into a smaller future vertical take-off UAS. The 
fuel cell-ultracapacitor powertrain was able to meet the power requirements while also supplying power to the 
fuel cell itself without an external power supply. Future work opportunities include scaling for implementation 





into a UAS platform and coding the power management software to optimally manage the proposed hybrid 
powertrain.
See full thesis text: https://calhoun.nps.edu/handle/10945/64000
Keywords: fuel cell, ultracapacitor, unmanned aerial system, UAS, hybrid powertrain
TRIBOELECTRIC GENERATOR FOR ENERGY HARVESTING
This paper has been recognized as outstanding by its department.
Katherine Y. Mann, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Second Reader: Jarema M. Didoszak, Department of Mechanical and Aerospace Engineering
The open ocean and coastal environments provide an abundant amount of unharvested energy. It would be 
powerful if the U.S. Navy could harness more of the ocean’s tidal movements, wave oscillations, and vibrations 
to power its ports and vehicles. A linear sliding contact-mode triboelectric nanogenerator (TENG) consisting of 
two interdigitative copper electrodes and polytetrafluoroethylene (PTFE) adhesive tape was constructed on 3D 
printed material. To improve the TENG’s performance in low frequency ocean wave conditions, a gear system 
proved the concept that the relatively low frequencies of waves could be increased to produce more power from 
a sliding contact-mode TENG. Next, a tabletop system and wave tank apparatus, which included a spring and 
pulley, were developed to translate linear, reciprocating motion 90°. This system converted the vertical heaving 
motion of ocean waves to horizontal reciprocating linear motion at a safe distance from the harsh environment 
of the ocean surface. A frequency analysis was conducted on each experiment to investigate both the alternat-
ing current (AC) voltage and closed-circuit current of the TENG to quantify the potential power and power 
density.
See full thesis text: https://calhoun.nps.edu/handle/10945/64018
Keywords: triboelectric nanogenerator, TENG, ocean energy harvesting, energy production and storage, U.S. 
Navy energy 
FEASIBILITY OF USING ACTIVE FIDUCIAL MARKERS 
FOR UUV NAVIGATION AND LOCALIZATION
Richard T. McClain, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Brian S. Bingham, Department of Mechanical and Aerospace Engineering
Second Reader: Mark Paulus, Naval Undersea Warfare Center
Fiducial markers are widely used for ground and air robot localization and navigation. The markers provide a 
tertiary reference for the robot when Global Positioning System (GPS) and inertial navigation are unreliable. 
These markers require a camera, software, and low-cost customizable tags to implement on a system. As these 
markers and the process for using them for ground and air systems have been explored extensively, very little 
research has been done on implementing these for underwater applications. This thesis investigates the feasi-
bility of actively backlighting the markers and using a non-lighted imaging system. Using the BlueROV2—a 
commercial remotely operated vehicle (ROV), the Robot Operating System (ROS), AprilTag fiducial markers, 
and the open-source AprilTag2 detection software, experiments were conducted in air and underwater with 
ambient lighting and without ambient lighting. For the low-light tests, the markers were backlit by submersible 
LED lights. After conducting several tests in clear fresh water, the markers were able to be consistently identi-
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fied out to 4 meters. The proposed marker design was then tested in the San Diego Bay as a proof of concept 
and demonstrated that the actively lit marker was detectable in open water with low ambient lighting. The 
experiments provided conclusive evidence that this method of using active fiducial markers underwater is not 
only feasible but can be easily implemented and has great potential with future research.
See full thesis text: https://calhoun.nps.edu/handle/10945/64023
Keywords: fiducial markers, unmanned underwater vehicles, UUV, remotely operated vehicle, ROV, Robot 
Operating System, ROS, navigation, localization, AprilTag
FORECAST VALIDITY OF ALUMINUM AND STEEL MECHANICAL 
PROPERTY TRENDS BASED UPON MICROHARDNESS BEHAVIOR
Phillip M. Talarico, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Second Reader: Jarema M. Didoszak, Department of Mechanical and Aerospace Engineering
Most metals used in naval applications are exposed to significant ultraviolet radiation and moisture; the most 
commonly constructed metals, steel and aluminum, are expected to lose their designed mechanical property 
integrity over time as a result. Multiple tensile specimens of steel and aluminum were created to undergo ac-
celerated weather testing. Several periods of programmed Q-Lab Ultraviolet (QUV) testing were developed to 
produce comparable results to time exposure in the presence of high levels of radiation and moisture. Expo-
sure was shown to decrease hardness properties in conjunction with the specimen’s calculated ultimate tensile 
strength for both materials. There was also preliminary evidence of depth of influence from cross-sectional test 
methods. Each of the three properties-—hardness, tensile strength, and elastic modulus-—were compared to 
studied microindentation software, which quantifies the relationship of indentation results to the actual tested 
mechanical changes. Modeling linear relationships for metal lifetime forecasts from hardness has been solidi-
fied by this study. Outcomes can be expanded upon with more elaborate finite element analysis if desired in 
future experimentation.
See full thesis text: https://calhoun.nps.edu/handle/10945/64080
Keywords: mechanical properties, radiation, climate, steel, aluminum, design, yield strength, weaken, exposure

111
A DECADAL COMPARISON OF THE ARCTIC UPPER OCEAN HEAT 
CONTENT IN THE BEAUFORT SEA AND TRANSPOLAR DRIFT
Roslyn E. Albee, Lieutenant, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Timothy P. Stanton, Department of Oceanography
Co-Advisor: William J. Shaw, Department of Oceanography
The Arctic has had a strong response to global climate change expressed through widespread melting of the 
perennial ice cover in the Canada Basin at an increasing rate. High resolution coupled atmospheric and ocean 
climate models significantly underestimate this reduction in late summer ice extent. In this study, long-term 
ocean time series observations from ice tethered profilers (ITPs) and autonomous ocean flux buoys (AOFBs) 
enable the integration of upper ocean temperature structure to make estimates of ocean mixed layer heat con-
tent over seasonal time scales. Advanced Microwave Scanning Radiometer (AMSR) data are used to estimate 
open water fraction, which is a strong driver of ocean heating in the late summer. A primary hypothesis of this 
study is that there will be a significant difference in late summer ocean mixed layer heat content between the 
Beaufort Sea and the more convergent Transpolar Drift. The higher open water fraction increases the amount 
of solar radiation inputs into the upper ocean in the Beaufort Sea.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64126
Keywords: ocean heat content, Arctic Ocean, ocean mixed layer, Beaufort Gyre, Beaufort Sea, transpolar 
drift, temperature, salinity, density, stratified ocean dynamics of the Arctic, SODA, open water fraction
VERIFYING THE REPRESENTATION OF TROPICAL EASTERLY 
WAVES IN COMMUNITY CLIMATE MODEL VERSION 4
Wesley J. Davis, Lieutenant, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Joel W. Feldmeier, Department of Meteorology
Co-Advisor: Scott Powell, Department of Meteorology
A descriptive evaluation of the Community Climate Model version 4 (CCSM4) was performed to assess its 
ability to realistically simulate African easterly wave (AEW) activity. Of particular interest, does a hindcast run 
of CCSM4 produce AEW at approximately the same frequency as documented in the Climate Forecasting Sys-
tem Reanalysis (CFSR) data set during the period 1979–2005? To address this, the meridional wind anomaly at 
700 hPa was evaluated using an algorithm that employed a pattern of overlapping meridional means in an area 
bounded by 7°N to 15°N and 20°W to 25°W. This algorithm was designed to detect a meridional wind shift 
of 5 knots northerly to 5 knots southerly over a period of two days. The results indicate that CCSM4 simulates 
AEW at realistic frequencies as compared to CFSR. This method could be applied to the other variations of 
Climate Model Intercomparison Project 5 (CMIP5) to detect and evaluate AEW activity.
See full thesis text: https://calhoun.nps.edu/handle/10945/64132
Keywords: climate, reanalysis, model, modeling, coupled model intercomparison project, CMIP, African east-
erly wave, AEW, wave, tropical easterly wave
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INFERRING ICE BASAL ROUGHNESS FROM HIGH RESOLUTION 
SYNTHETIC APERTURE RADAR SATELLITE IMAGERY
Terrance O. Green Sr., Lieutenant, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Timothy P. Stanton, Department of Oceanography
Second Reader: William J. Shaw, Department of Oceanography
During the past decade, direct measurements of ocean turbulent friction velocity and current velocity profiles 
have been conducted in polar regions using Autonomous Ocean Flux Buoys (AOFBs). Recent use of Synthetic 
Aperture Radar (SAR) imagery augmented by digital image processing techniques has proven to be an effective 
means of monitoring ice conditions. This study examines the relationship between ice-ocean drag coefficients 
and SAR-derived open water area, feature perimeter and ice ridge length. Drag coefficients are calculated from 
AOFB current speed and friction velocity measurements collected between 5 October and 29 October 2018 
in the Beaufort Sea. Threshold and image processing techniques were applied to a total of 82 SAR images at 
6 logarithmically spaced radial upstream distances from the AOFB to classify the three ice feature types. The 
results indicate that sparse statistics associated with the size and image processing limitations within the near 
field of the AOFB, coupled with a lack of high resolution satellite imagery, stifled the SAR’s ability to accurately 
characterize the relationship between ice-ocean drag coefficients and ice feature density distributions within 
upstream radial sectors within the buoy-centered 20 x 20 km SAR images.
See full thesis text: https://calhoun.nps.edu/handle/10945/64174
Keywords: Arctic Ocean, Canada Basin, Beaufort Sea, transpolar drift sea ice, ice concentration, mixed layer, 
ice ocean boundary layer, inertial motion, inertial oscillations, shear velocity, friction velocity, drag coefficient, 
surface roughness length, turbulence, oceanic forcing, wind forcing, ice speed, ice drift, Autonomous Ocean 
Flux Buoy, AOFB, Ice-Tethered Profiler, Synthetic Aperture Radar, SAR, RADARSAT-2, image processing, 
sea ice leads, sea ice ridges, threshold, Derivative Edge Detection
MEASUREMENTS OF ACOUSTIC SCATTERING FROM 
ROCKY OUTCROPS IN MONTEREY BAY
This paper has been recognized as outstanding by its department.
Jenillee A. Gruber, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Derek Olson, Department of Oceanography
Second Reader: James H. MacMahan, Department of Oceanography
Acoustic measurements were made off Asilomar Beach using a 200kHz split-beam echosounder. The scattering 
cross section was estimated using the acoustic data collected and the sonar equation. Two methods were used 
to estimate the grazing angle from the split-beam angle data: a flat bottom assumption and estimated bottom 
slopes from split-beam angle data. Scattering strength measurements demonstrated an increase as grazing angle 
increased and spatial variability due to bottom roughness. Scattering strength for 40 degree grazing angle 
ranged between -37 and -32 dB for flat bottom assumptions and -30 to -27 dB for estimated bottom slopes. The 
flat bottom assumption achieved an angular range of 40-65 degrees while the estimated bottom slope achieved 
an angular range of 10-65 degrees. Both cases were fit to Lambert’s Law with the estimated bottom slope hav-
ing a Lambert parameter between -24 and -22 dB compared to the flat bottom assumption Lambert parameters 
of -29 to -27 dB. Estimated bottom slopes were then qualitatively compared to high-resolution bathymetric 
data and were found to be in agreement. This indicates that a split-beam echosounder can be used as a remote 
sensing tool to estimate bottom slope features. The findings presented indicate that seafloor slope estimates 
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from a split-beam transducer can be integrated into bottom scattering strength methods to provide improved 
measurements compared to flat bottom assumptions when making measurements in very rough areas.
See full thesis text: https://calhoun.nps.edu/handle/10945/64176
Keywords: acoustic backscatter, rocky seafloors, rocky bottoms
WAVE ENERGY REFLECTION AT A ROCKY COAST
This paper has been recognized as outstanding by its department.
Kevin J. O’Brien, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: James H. MacMahan, Department of Oceanography
Second Reader: Edward B. Thornton, Department of Oceanography
Wave energy reflection, defined as the ratio of offshore to onshore energy flux, R2, of surface gravity waves 
from a rough rocky shoreline, was investigated from two individual 15-day Acoustic Doppler Current Profiler 
(ADCP) deployments at Hopkins Marine Station in Monterey Bay, California. The first was deployed in 9 m 
water depth, located 100 m seaward of the rocky shoreline, and the second was deployed in 2.5 m water depth, 
located approximately 6 m from the shoreline. The mean R2 for both deployments was ~0.08, suggesting 
minimal reflection. R2 statistically decreased (at 95% significance) by 0.05 during the transition from low to 
high tide. R2 was found to be independent of onshore wave energy. The mean direction of the incoming and 
outgoing waves was approximately equal and opposite, though the outgoing waves displayed more directional 
variability. This increase is believed to occur from the alongshore variability of the shoreline that was weakly 
correlated with tidal elevation. These R2 are similar to observations at rough coral reefs and breakwaters. It 
appears that the primary reflector is the shoreline and not scattering by the rough subaqueous bottom.  Wave 
dissipation plays a larger role than wave reflection at this rocky shoreline, which may influence biological com-
munity structures and nutrient transport.
See full thesis text: https://calhoun.nps.edu/handle/10945/64037
Keywords: reflection, rocky shoreline, bottom friction, dissipation
MODELING OF MORPHOLOGICAL RESPONSES TO A STORM EVENT DURING TREX13 
This paper has been recognized as outstanding by its department.
Vinicius Santos Pessanha, Lieutenant Commander, Brazilian Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Peter C. Chu, Department of Oceanography
Second Reader: Chenwu Fan (contractor), Department of Oceanography
Munitions in the underwater environment might be harmful to marine life and human health when their 
chemical constituents are released into the ocean. A reliable model to appropriately forecast munition location 
and burial depth can improve risk assessment and reduce costs related to munition remediation actions. Muni-
tion mobility and burial models exist to determine the location and burial depth, but they require localized 
parameters, such as waves and currents. Up to now, nearshore process models to compute these parameters have 
not been tested for fidelity against observable storm-event experiment results, including munition mobility, 
near-seabed hydrodynamics, and sediment transport. This study presents an environment hindcasting model 
for coastal seafloor hydrodynamic and morphologic conditions in a non-muddy seabed using Delft3D soft-
ware. The model output is compared with measurements made on the coast of Panama City, Florida, during 
the TREX13 experiment in 2013. The objective is to model the morphological responses to a storm event that 
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occurred in the middle of the experiment period. The results suggest that the model can adequately simulate 
the flow and the bottom changes measured during the TREX13 experiment, which includes significant wave 
energy and the accretion of sediment of approximately 15 cm in 24 hours.
See full thesis text: https://calhoun.nps.edu/handle/10945/64059
Keywords: munition mobility, burial, Delft3D model, non-muddy seabed
BAJA EXPRESS: THE EMERGENCE OF CONVERGENT BOUNDARY ATMOSPHERIC 
RIVERS AND THEIR EFFECTS IN  SOUTH CENTRAL UNITED STATES
This paper has been recognized as outstanding by its department.
Jeremy W. Sexson, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Wendell A. Nuss, Department of Meteorology
Second Reader: Joel W. Feldmeier, Department of Meteorology
Scientists have studied atmospheric rivers (ARs) vigorously since the early 1990s. They are more commonly 
known to be associated with the warm conveyor belt of extratropical cyclones, pulling moisture from the trop-
ics. However, there is a type of AR, originating from convergent boundaries, with characteristics that differ 
from the more commonly studied ARs, hereby labeled convergent boundary atmospheric rivers, or CBARs. 
Four cases were analyzed in order to define these CBARs. This study found that 1) CBARs form as a result of 
the associated convergent boundary; 2) CBARs form and evolve independent of extratropical cyclones; and 3) 
CBARs have a significant impact on inland weather, including fog and restricted visibility, freezing rain, and 
severe weather. This study also found that, in all four cases, there was a convergence of two AR systems, and 
that convergence may have been the primary method for extracting precipitation from the ARs.
See full thesis text: https://calhoun.nps.edu/handle/10945/64064
Keywords: atmospheric rivers, ARs, intertropical convergence zone, ITCZ, convergent boundary, moisture 
transport, forecasting
SENSIBLE AND LATENT HEAT FLUXES ACROSS THE 
MARGINAL ICE ZONE AND IRMINGER CURRENT
Benjamin B. Wells, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Haflidi H. Jonsson, Research
Co-Advisor: Scott Powell, Department of Meteorology
Sensible and latent heat fluxes over the Marginal Ice Zone (MIZ) are an area of active research. Polar lows that 
develop near the MIZ have far-reaching impacts on shipping and personnel but are often misrepresented by 
models of the atmosphere. The accurate simulation of polar lows depends on adequate representation of energy 
transport between the atmosphere and ocean. Fluxes were explored with respect to ice concentration near the 
Irminger Current, located north of Iceland, with atmospheric measurements taken from the NPS Twin Otter 
aircraft. Because no widely accepted method exists for computing fluxes over a dynamic, ice-covered ocean 
surface that not only varies in surface roughness but also the damping effect of ice, a dynamic Charnock num-
ber that was dependent on ice concentration—in lieu of a constant Charnock number—was tested. However, 
ice concentration could not be derived using in situ atmospheric measurements or sea surface temperatures. 
Thousands of high-resolution photographs were taken of the surface from flight level, and a machine learning 
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(ML) technique was applied to the photographs to efficiently identify ice and open water in order to estimate 
ice concentration. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64096
Keywords: aircraft, air-sea, heat fluxes, machine learning
INVESTIGATION OF ATMOSPHERIC ENVIRONMENTS CONDUCIVE TO 
SUPERCELL TRANSFORMATION INTO A MESOSCALE CONVECTIVE SYSTEM
Alanna Youngblood, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: John M. Peters, Department of Meteorology
Second Reader: Joel W. Feldmeier, Department of Meteorology
The environmental factors that contribute to supercell thunderstorms transitioning into mesoscale convective 
systems (MCSs) are poorly understood. Numerous studies have investigated these phenomena separately, but 
few have studied the interconnected dynamics that cause a transition between supercells and MCSs. This lack 
of knowledge significantly affects the ability to forecast severe weather impacts associated with each system, 
such as severe lightning, wind, hail, flooding, and tornadoes. Previous studies highlight four specific elements 
needed for the formation of both supercells and MCSs: low-level vertical wind shear, upper-level vertical wind 
shear, convective available potential energy (CAPE), and relative humidity (RH). Using a high-resolution cloud 
model, multiple combinations of the aforementioned environmental factors were investigated to determine 
which distinct combination contributed to a supercell’s initial development and MCS transition. Through data 
analysis focusing on areas of convectivity, potential temperature (theta) perturbations, and total mass flux, it 
was concluded that MCS growth from supercells is favored in environments with highest values of CAPE and 
RH, with low-level shear and upper-level shear inducing minor impacts. These results will facilitate refinement 
of MCS transition models. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64104
Keywords: supercell, mesoscale convective system, MCS, MCSs, severe weather, tornado, tornadoes, supercell 
transition, mid-latitude severe weather
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TOWARD A PERSISTENT USE OF AUGMENTED REALITY IN THE NAVAL DOMAIN
Kelvin K. Huntley, Lieutenant, United States Navy
Master of Science in Network Operations and Technology
Advisor: Amela Sadagic, Department of MOVES Institute
Co-Advisor: Richard D. Bergin IV, Department of Information Sciences
Second Reader: Rolf E. Johnson, Department of MOVES Institute
Augmented reality (AR) technology has been leveraged in a diverse set of tasks in multiple domains of human 
activity. The persistent use of AR in the naval domain, though futuristic in its application, could provide key 
decision-makers in a shipboard environment with additional capabilities in their arsenal and support more ef-
fective processing of information and sense-making. Though the use of AR has been examined in support of 
individual tasks, the persistent use of AR and its feasibility in the naval domain has yet to be studied. This the-
sis explores such feasibility and application on two tasks done by the shipboard commanders, damage control 
and communications domains, and provides early indicators for the value that the persistent use of AR could 
bring the U.S. Navy in the future. We designed and developed two applications with corresponding three-
dimensional models and user interactions and executed a small-scale user study to acquire early indicators of 
system usability. While more work is needed in the area of AR in the naval domain, the research conducted for 
this thesis suggests that AR technology has the potential to improve sense- and decision-making for a variety 
of personnel onboard naval vessels.
See full thesis text: https://calhoun.nps.edu/handle/10945/64189
Keywords: augmented reality, AR, human systems integration, persistent use, future technology
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ESTIMATING THE PROBABILITY THAT NAVAL FLIGHT STUDENTS WILL 
PASS PRIMARY FLIGHT TRAINING AT THREE KEY MILESTONES
Spencer J. Erjavec, Ensign, United States Navy
Master of Science in Operations Research
Advisor: Robert A. Koyak, Department of Operations Research
Second Reader: Chad W. Seagren, Graduate School of Defense Management
Naval Aviation requires all prospective Naval Flight Students (NFS) to go through flight training. At any point, 
whether due to the NFS’s choice or from a lack of performance, an NFS may be attrited from flight school. The 
U.S. Navy invests substantial resources in the training of its pilots. Attrition in flight school, due to substandard 
performance or other factors, represents a loss of training resources. In Primary Flight Training (“Primary”), 
the cost of attrition is particularly high, at approximately two hundred thousand dollars per student. Naval Air 
Training Command (NATRACOM) has identified reducing training costs while at the same time maintain-
ing a throughput of highly qualified Navy pilots as an important objective. In this thesis, we examine how this 
objective may be met by adopting a machine-learning approach to estimate the probability that an NFS will 
pass Primary at three distinct stages: at entry into flight school, upon successful completion of Initial Flight 
Screening (IFS), and upon successful completion of Aviation Preflight Indoctrination (API). Because the entry-
level model is based only on information that is available prior to the start of flight school, it is suitable for use 
as a screening tool. Using data from 2013 to 2018, we show that requiring an entrant to have an estimated prob-
ability of successfully passing Primary above a threshold can reduce costs associated with attrition and increase 
the percentage of entrants who successfully complete Primary.  
See full thesis text: https://calhoun.nps.edu/handle/10945/64149
Keywords: statistical, modeling, Naval Flight Student, NFS, factors, attrite, estimating, probabilities
PREDICTING U.S. ARMY FIRST-TERM ATTRITION 
AFTER INITIAL ENTRY TRAINING, PART II
Gabriel A. Gobea, Major, United States Army Reserve
Master of Science in Operations Research
Advisor: Lyn R. Whitaker, Department of Operations Research
Second Reader: Jon Alt, TRAC-Monterey
The U.S. Army currently stands at an active duty strength of 476,000. MG Joseph Callaway, commander of 
Personnel Management at Army headquarters, stated recently that the Army missed its recruiting mission and 
is in danger of not reaching its end strength of 483,500. The Army’s shortfall comes from a strong economy and 
increased competition from the private sector, which can pay more. The Army is growing its force to meet the 
high demand for deployments to continue the fight against the war on terrorism.  In order to increase its force, 
the Army must not only recruit new personnel but also ensure that the civilians it recruits complete their first-
term obligation contract. This thesis continues the work of Speten in 2018, and uses the Army’s Person-Event 
Data Environment (PDE) to build a logistic regression model to predict attrition among active duty enlisted 
soldiers. This research uses demographic and medical factors from the PDE to identify soldiers with the highest 





probability of failure. We use random forests to identify important predictors of attrition and use those predic-
tors to fit a simple additive logistic regression model. The result shows that PULHES Non-deployable, Dental 
Class, Contract Duration, Unit Type, Medical Non-deployable, Hearing Class, Gender, Smoker, Education 
Tier, and Marital Status are the most influential factors that contribute to  first-term attrition.
See full thesis text: https://calhoun.nps.edu/handle/10945/64167
Keywords: Army, attrition, survival analysis, logistic regression, random forest, enlisted, retention, first-term, 
classification, predict, tree
OPTIMIZATION OF LOGISTIC SUPPLY CHANNELS OF THE GERMAN ARMED 
FORCES FOR THE TRANSPORTATION OF SMALL-ARMS AMMUNITION
Alexander Gramann, Major, German Army
Master of Science in Operations Research
Advisor: Emily M. Craparo, Department of Operations Research
Co-Advisor: Matthew Norton, Department of Operations Research
Second Reader: Armin Fügenschuh, Brandenburgische Technische Universität Cottbus 
Today, the responsibilities of the Bundeswehr (German Armed Forces) have become broader and increased 
in scope. The basic readiness and training requirements for each German service member to be employed 
domestically (for national defense or a state of emergency) or deployed internationally are focused on training 
and qualification with small arms. This thesis describes a two-stage scenario robust integer linear optimization 
model of logistic supply channels of the German Armed Forces for the transportation of small-arms ammuni-
tion. Based on different study cases, we explore how individual units should be optimally assigned to a primary 
and alternate supply depot. To accomplish this, we optimize the supply routes for each unit by calculating the 
shortest travel times meeting certain transportation requirements. We consider potential depots to open in the 
first stage of the model. We wish this decision to be robust to demand uncertainty and adaptability for future 
supply processes from the perspective of given supply perturbations. Our second-stage decisions reflect day-to-
day vehicle routing decisions; these decisions are made after the daily demands are revealed. Finally, we analyze 
the results for three deterministic cases and a robust case including five demand scenarios.
See full thesis text: https://calhoun.nps.edu/handle/10945/64171
Keywords: optimization, MILP, two-stage optimization model, logistic supply channels, German Armed 
Forces
NETWORK OPTIMIZATION TO MODEL RANDOM 
RISK OF SUPPLY CHAIN DISRUPTIONS
Richard J. Hicks IV, Ensign, United States Navy
Master of Science in Operations Research
Co-Advisor: Moshe Kress, Department of Operations Research
Co-Advisor: Michael P. Atkinson, Department of Operations Research
Second Reader: Matthew T. Geiser, Operations Analysis Program Office
The U.S. Navy’s supply chain stretches globally, supporting the fleet in multiple theaters to enable sustained 
forward presence, security, and deterrence. However, supply chains are subject to disruptions that slow materiel 
movements throughout the network, and these disruptions may severely hinder the readiness of ships operat-
ing in distant theaters. A common culprit for peacetime supply chain disruptions is adverse weather, which is 
especially true in waters that are prone to major tropical storm systems. Other disruptions may include failure 
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of equipment, accidents, and adversarial activity during active conflict situations. With these concerns in mind, 
this thesis formulates six optimization models to assist logistics planners in preparing for and responding to 
these uncertain contingencies. The models we present fall into both a proactive family, which plan for disrup-
tions based on their likelihood before they occur, and a reactive family, which respond to the disruptions as 
they occur. To address the probabilistic risks of disruptions, these models utilize linear integer programming, 
chance constraints programming, and dynamic programming in different ways, seeking to demonstrate vari-
ous methods for routing supplies through a network vulnerable to random disruptions. Lastly, we analyze re-
sults to determine the suitability of these models in several disruption scenarios.
See full thesis text: https://calhoun.nps.edu/handle/10945/64185
Keywords: optimization, supply chain disruption, stochastic optimization, linear programming, chance con-
straints programming, dynamic programming
MICRO-CLASS MISSILE ASSAULT BOAT SWARM TACTICS’ 
EFFECTIVENESS IN THE TAIWAN STRAIT
Shuchang Liu, Lieutenant Commander, Taiwan Navy
Master of Science in Operations Research
Advisor: Jeffrey A. Appleget, Department of Operations Research
Second Reader: Thomas W. Lucas, Department of Operations Research
Taiwan resolves to maintain peace and stability across the Taiwan Strait while the People’s Republic of China’s 
rising military capability has challenged the status quo. As a result, Taiwan’s military aims to develop asym-
metric warfare capability and build up a credible deterrence. Among the new assets in production, the 45-ton 
micro-class missile assault boat (MicMAB) is designed to carry two anti-surface warfare missiles, and the 
concept of employment is focused on its stealth, terrain masking, and swarm tactics. The thesis’s objective is 
to analyze the MicMABs’ swarm effectiveness against adversary warships in the Taiwan Strait using Hughes’s 
salvo equations and the agent-based modeling tool Map Aware Non-Uniform Automata. In the scenario of 60 
MicMABs engaging 50 heterogeneous warships, the results indicate that 60 MicMABs can take 45 adversary 
warships out of action on average. If selective targeting is not an option due to a lack of sound intelligence, 
surveillance, and reconnaissance, it is recommended to assign each MicMAB to shoot whichever target is clos-
est. When in direct engagement, the attrition of the MicMABs is high, nearly 35, but taking a high-degree 
terrain-masking route can successfully lower the attrition to approximately 18.
See full thesis text: https://calhoun.nps.edu/handle/10945/64009
Keywords: Taiwan, micro-class missile fast attack boat, small combatant, swarm, Hughes salvo equation, 
simulation, modeling
OPTIMIZING TRAINING EVENT SCHEDULES AT NAVAL AIR STATION KINGSVILLE
This paper has been recognized as outstanding by its department.
Malia Meditz, Ensign, United States Navy
Master of Science in Operations Research
Advisor: Robert F. Dell, Department of Operations Research
Second Reader: Jeffrey F. Hyink, Department of Operations Research
VT-22, located at Naval Air Station Kingsville, is a U.S. Navy and Marine Corps Strike and E-2/C-2 training 
squadron. At VT-22, naval instructor pilots with fleet experience train student aviators through a substantial 
and challenging syllabus. Schedulers at VT-22 create each day’s schedule manually using a laborious process 
that leaves little time to explore options or consider a time horizon beyond one day. This thesis develops, imple-
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ments, and reports on the Training Event Scheduling Tool (TEST), an integer linear program that prescribes 
hourly assignments of classroom events, simulator events, and flight events to each student and each instructor. 
TEST streamlines scheduling using optimization to simultaneously create daily schedules for a horizon of up 
to one week. We compare TEST schedules with those created manually for a typical week and find that TEST 
schedules up to 32% more events. TEST solution time is less than 10 minutes  for a single day’s schedule, al-
lowing the heretofore unavailable opportunity to quickly explore schedule options and respond to changing 
requirements.
See full thesis text: https://calhoun.nps.edu/handle/10945/64027
Keywords: flight schedules, scheduling, schedule optimization, aviator training, flight training, pilot training, 
advanced strike training, intermediate strike training, naval aviators, Marine Corps aviators, pilots
PREDICTING THE NEXT PORT VISIT OF A VESSEL USING AIS DATA
Cang K. Pham, Lieutenant, United States Navy
Master of Science in Operations Research
Advisor: Robert A. Koyak, Department of Operations Research
Second Reader: Matthew Norton, Department of Operations Research
This thesis develops a procedure to estimate the probability distribution of the next destination a ship will visit 
after it departs a specific port using historical Automatic Identification System (AIS) data in the Baltic Sea re-
gion. AIS was developed to facilitate communication between vessels in a region by broadcasting information, 
such as vessel name, position, heading, and speed, on regular time intervals. We develop a data-driven proce-
dure to locate the stopping point of a vessel along shorelines, and we construct vessel itineraries using historical 
AIS data to form a supervised learning data set. A machine-learning approach is used to update the probability 
that the ship will visit a port as it is underway. This research enhances understanding of patterns of navigation 
in a particular region, which is useful for tracking, monitoring, and detecting anomalous behavior at sea.
See full thesis text: https://calhoun.nps.edu/handle/10945/64046
Keywords: Automatic Identification System, AIS, supervised learning, random forests, navigation, prediction, 
Baltic Sea
ANALYTICS TO ENHANCE LETHALITY IN MARKSMANSHIP
This paper has been recognized as outstanding by its department.
Kevin M. Wheeler, Major, United States Marine Corps
Master of Science in Operations Research
Advisor: Mark A. Raffetto, Department of Operations Research
Second Reader: Samuel E. Buttrey, Department of Operations Research
The ability to shoot proficiently is an intrinsic part of the identity and purpose of the U.S. Marine. Alarmingly, 
ammunition conservation and “one shot, one kill” ideology has eroded over the last four decades. The gradual 
removal of the human element of warfare has confused some and left others questioning whether the Marine as 
a rifleman has a place in an era focused on the next disruptive technology. The result is a lack of advancement in 
the art and science of marksmanship. Such an error could prove fatal in the U.S. Marine Corps’ (USMC) next 
conflict. The solution lies in leveraging the proper collection and analysis systems to convert digital marksman-
ship data into meaningful insights. With our proof of concept interface, Marines can have unparalleled access 
to their own shooter data and transform their shots into a quantitative lethality measure. By arming Marines 
and their coaches with timely knowledge of results, we improve their ability to shoot. By equipping leaders with 
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measurements of individual and unit lethality, they can make informed decisions regarding allocation of range 
time, training plan design, unit employment, and funding. The paper also offers recommendations for align-
ing USMC decision-making to best benefit marksmanship modernization in the Corps and provides a phased 
framework for continuing to advance such training technology. Through harnessing analytics, we honor our 
identity and simultaneously enhance the lethality of the USMC.
See full thesis text: https://calhoun.nps.edu/handle/10945/64097
Keywords: marksmanship, shooting, Marine Corps, rifle range, lethality, data analysis, visualizations, R, rifle
SIMULATION-OPTIMIZATION FOR OPERATIONAL RESILIENCE OF 
INTERDEPENDENT WATER-POWER SYSTEMS IN THE U.S. VIRGIN ISLANDS
Dominik Wille, Captain, German Army
Master of Science in Operations Research
Advisor: Daniel Eisenberg, Department of Operations Research
Second Reader: David L. Alderson Jr., Department of Operations Research
The purpose of this thesis is to assess the operational resilience of electric power and water distribution systems 
on the island of St. Croix (STX) of the U.S. Virgin Islands. This thesis achieves this goal by (1) simulating 
hurricane scenarios for the STX electric power and water distribution systems, (2) measuring the impacts of 
hurricanes and benefits of hurricane hardening using operator models for both systems, and (3) using results to 
recommend hurricane mitigation via system hardening and redesign. Results show that the STX electric power 
distribution system is vulnerable to hurricane winds as Category-3 storms will lead to island-wide blackouts. 
Analysis of power system hardening methods shows that neither composite poles nor underground power lines 
on their own protect systems from Category-3 storms, but a combination of both brings the greatest potential 
benefit. Results for the STX water distribution system show which pump stations are critical for water delivery 
and which communities will lose water during hurricane-induced blackouts. To improve power and water ac-
cess during future hurricanes, we recommend a combination of system hardening and redesign that considers 
the vulnerabilities and operations of both interdependent systems.
See full thesis text: https://calhoun.nps.edu/handle/10945/64098
Keywords: simulation, network flow, electricity distribution, water distribution, Virgin Islands, 
interdependencies
CHINESE PEOPLE’S LIBERATION ARMY INVASION BREAKPOINT ANALYSIS
Kuo-wei Yao, Lieutenant, Taiwan Navy
Master of Science in Operations Research
Advisor: Jeffrey A. Appleget, Department of Operations Research
Second Reader: Thomas W. Lucas, Department of Operations Research
The China threat is increasing over the Taiwan Strait due to the unbalanced military power between Taiwan 
and China. An effective asymmetric naval force within its economic constraints is necessary for Taiwan to 
deter or counter a potential invasion. This thesis focuses on exploring the optimal defense strategies and force 
numbers to provide an effective defense against a large-scale amphibious invasion. Through the use of simula-
tion and data-farming techniques, a total of 6,120 campaigns were simulated followed by a breakpoint analysis 
to address the number of various maritime platforms and strategies the defense force should employ in order 
to neutralize the invasion. The results show the importance of preemptive defense tactics and data-sharing 
capabilities and indicates that a defense force comprising 4 destroyers, 23 frigates, and 95 small missile craft 
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provides a 70% success rate in countering a potential invasion. Lastly, the recommendations highlight the im-
portance of the asymmetric force configuration in large-scale maritime defense.
See full thesis text: https://calhoun.nps.edu/handle/10945/64102
Keywords: breakpoint analysis, data-farming, model, simulation
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MODULARIZATION OF TRIPLE FAULT-TOLERANT DESIGNS (TFTD)
Stuart C. Archer, Lieutenant, United States Navy
Master of Science in Space Systems Operations
Advisor: Herschel H. Loomis, Department of Electrical and Computer Engineering
Co-Advisor: James H. Newman, Department of Space Systems Academic Group
The configurable fault-tolerant processor (CFTP) project was intended to develop the means for a system to 
operate in areas which include frequent single-effect events (SEEs) similar to those caused by ionized radiation 
colliding with logic gates. Such errors are capable of degrading the functionality of a system and completely 
changing a state machine, such as is at the heart of most spacecrafts’ processors. The method for this consisted 
of a field-programmable gate array (FPGA) being designed into a system which is capable of detecting and then 
correcting SEEs. The system was designed by many students. This project will take that design, which launched 
into space earlier this year, and reduce it to modules which can be uploaded individually, built around a core 
which will be part of the existing triple fault-tolerant design (TFTD). Modularizing the code allows more ex-
periments to be simultaneously performed in the future by changing the architecture of the system to upload 
specific modules to specified addresses. This will allow smaller uploads and code tweaks without incurring long 
upload times and more frequent updates to run specific tests ad hoc. Research and development conducted 
for this thesis has demonstrated the capability to inject configuration errors into the current design and the 
TFTD’s ability to detect those and similar errors, contributing to a better understanding of the TFTD.
See full thesis text: https://calhoun.nps.edu/handle/10945/63984
Keywords: configurable fault tolerant processor (CFTP), global triple-modular redundancy (GTMR), 
NPSAT-1, field-programmable gate array (FPGA), single-event effect (SEE), cache, memory controller, error 
mitigation, hardware design, softcore design, triple fault-tolerant design (TFTD)
THE GREAT SPACE FORCE DEBATE: A WAY FORWARD FROM THE PAST?
Jordan M. Johnson, Lieutenant, United States Navy
Master of Science in Space Systems Operations
Advisor: James C. Moltz, Department of National Security Affairs
Second Reader: Stephen H. Tackett, Department of Space Systems Academic Group
The concept of a “Space Force” has been debated in rooms at the Pentagon, on social media, and even as a 
potential series on Netflix, yet space operations have been an integral part of the U.S. armed forces for about 
40 years. U.S. interest in space began as an urgent move to prove our nation’s competitiveness during the Cold 
War. Today, the initiative to have a Space Force is rooted in the nationalism of President Donald Trump. The 
Space Policy Directive-4 signed by President Trump is waiting for congressional approval, so a historical review 
of the role of space within the U.S. military is needed. This thesis analyzes the roles the Army, Air Force, and 
Navy have already played within the combined space effort. Through this historical analysis, this study offers 
a comparative examination of the space interests of each of the three branches of service, showing how each 
defines and views space, and addresses space organization within the services. The study concludes that the Air 





Force Space Command should remain under the U.S. Air Force and be renamed the Space Corps with both 
United States Space Command and the Space Corps being the central chain of command for all the services.
See full thesis text: https://calhoun.nps.edu/handle/10945/63989
Keywords: Air Force, Army, bureaucratic, Command and Control, Navy, policy, space, Space Force, Space 
Corps, space directive, United States, U.S. Space Command
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MODEL-BASED SIMULATION, ANALYSIS, AND PROTOTYPING 
FOR FUTURE LIQUID AIR ENERGY STORAGE SYSTEMS
Nicholas A. Bailey, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Anthony G. Pollman, Department of Systems Engineering
Co-Advisor: Eugene P. Paulo, Department of Systems Engineering
Islanded, renewably powered microgrids require energy storage or emergency generation to overcome intermit-
tency. Batteries and fossil fuel generators have traditionally filled these roles. However, liquid air energy storage 
(LAES) is a promising alternative. Using power in excess of immediate demand, a LAES system can liquefy and 
cryogenically store ambient air. When renewable generation abates, the liquid air can be heated and expanded 
to provide power to the microgrid. Using a modeling and simulation approach, the requirements for a Linde-
Hampson based LAES system satisfied a building scale (5 kW) demand for five hours. Functional requirements 
for the system are established and most significant factors are examined. Compressor pressure and flow are 
identified as the most important towards liquid yield, and components to realize a complete system are selected. 
Next, a dual-Stirling engine-based LAES system focusing on the energy generation subsystem is explored. 
Experimental data were gathered from a prototype that was built and compared against an ideal Stirling cycle. 
Energy efficiency was calculated, and improvements were suggested. Both LAES systems presented are coupled 
with Girouard, Pollman, and Hernandez’s LAES research into a supply-based Linde-Hampson system and the 
liquid generation subsystem of a dual-Stirling engine prototype to form two complete LAES systems.
See full thesis text: https://calhoun.nps.edu/handle/10945/64028
Keywords: LAES, liquid air energy storage, microgrid, renewable energy, Linde-Hampson, Stirling cycle
MASTER OF SCIENCE  
IN  
SYSTEMS ENGINEERING
The following theses and capstone project reports were produced by residential and distance-
learning students in the systems engineering curriculum. The degrees awarded include Master of 
Science in Systems Engineering, Master of Science in Engineering Systems, and Master of Science 
in Systems Engineering Management.
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SWEF DISTANCE SUPPORT HUB
J Marquezdealba, Civilian, Department of the Navy
Master of Science in Systems Engineering
Jonathan-Marc A. Gorospe, Civilian, Department of the Navy
Master of Science in Systems Engineering
Juan C. Gordillo, Civilian, Office of the Secretary of Defense
Master of Science in Engineering Systems
Kevin S. Voas, Civilian, Department of the Navy
Master of Science in Engineering Systems
Uriel Diaz, Civilian, Department of the Navy
Master of Science in Systems Engineering
Victor Marte, Civilian, Department of the Navy
Master of Science in Systems Engineering
Wade E. Ketterling, Civilian, Department of the Navy
Master of Science in Systems Engineering
Advisor: Mark M. Rhoades, Department of Systems Engineering
Co-Advisor: Bryan M. O’Halloran, Department of Systems Engineering
The Naval Surface Warfare Center Port Hueneme Division (NSWC PHD) requires a redesign of the Surface 
Warfare Engineering Facility (SWEF) to act as a central hub for real-time Navy fleet combat systems distance 
support from the applicable In-Service Engineering Agent (ISEA). This study produced two architectures for 
the SWEF-Hub. The first architecture is implementable within a short time and largely creates the central com-
munications station and details activities that it will perform. The second architecture, implementable in the 
long-term, employs advanced technological concepts including machine learning and condition-based mainte-
nance to help the warfighter perform effective and timely equipment preventative and corrective maintenance, 
provide the health status of every ship to the departments within NSWC PHD, and streamline decision-mak-
ing processes and provide enhanced distance support. In addition, SWEF-Hub will provide the capabilities to 
allow secure data analysis, system software updates, and predictive system analysis. The goal of the SWEF-Hub 
redesign is to provide secure, efficient use of distance support resources that will result in increased productivity 
of maintenance and support personnel, increased system availability, increased situational awareness concern-
ing the status of critical systems, and improved customer service to the warfighter.
See full thesis text: https://calhoun.nps.edu/handle/10945/64135
Keywords: Surface Warfare Engineering Facility, SWEF, hub, distance support, DS, data analysis, machine 
learning, ship health, Navy combat systems, collaborate 
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FEASIBILITY OF DETECTING AND CLASSIFYING SMALL UNMANNED 
AERIAL SYSTEM THREATS USING ACOUSTIC DATA
This paper has been recognized as outstanding by its department.
Austin G. Fleming, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Oleg A. Yakimenko, Department of Systems Engineering
Co-Advisor: Fabio D. Durante Pereira Alves, Department of Physics
Unmanned aerial systems (UAS) have become a threat that the Department of Defense (DoD) must address. 
Malevolent actors have shown time and again that they will exploit any new technology for illicit ends. Current 
systems designed to defeat UAS threats have failed to demonstrate adequate performance. There is a capabil-
ity gap in the DoD for countering the UAS threat. To address this, the author investigated the feasibility of 
detecting and classifying small UAS threats using acoustic data. The pre-trained convolutional neural network, 
AlexNet, was used as the method for detecting UAS. Acoustic data was collected in a variety of conditions and 
converted to a JPEG representation of the continuous wavelet transform. Then the data was used to train and 
evaluate the performance of AlexNet in detecting and classifying drones. This research will lay the foundation 
for addressing UAS detection using a combination of acoustic signatures and deep learning.
See full thesis text: https://calhoun.nps.edu/handle/10945/64157
Keywords: UAV, UAS, unmanned aerial systems, sUAS, deep learning, machine learning, neural network, 
signal processing, drone, detection, AlexNet
ANALYSIS OF UNMANNED SURFACE VESSEL EMPLOYMENT 
IN DISTRIBUTED MARITIME OPERATIONS
This paper has been recognized as outstanding by its department.
Elizabeth A. Geiss, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Eugene P. Paulo, Department of Systems Engineering
Co-Advisor: Paul T. Beery, Department of Systems Engineering
This thesis investigates the employment of unmanned surface vessels (USVs) within the Distributed Maritime 
Operations (DMO) construct in the 2030–2035 timeframe. This research created a proposed systems archi-
tecture for the incorporation of USVs into an adaptive force package (AFP) operating in a DMO environment 
with emphasis on the command and control (C2) structure and composition of the AFP force. The study then 
developed a realistic operational scenario and incorporated the scenario into a model using the agent-based pro-
gram called Map Aware Non-uniform Automata (MANA). Using the systems engineering process, the study 
traced AFP requirements and functions throughout the functional analysis and modeling efforts. The analysis 
method enabled the author to conduct a quantitative comparison of AFP characteristics that influenced the 
operational success of the AFP against an enemy in a maritime engagement. The research identified that the 
type of C2 structure imposed on an AFP operating with USVs did not significantly impact the operational 
performance of the AFP. Additionally, an AFP composed of large surface combatants (LSCs), small surface 
combatants (SSCs), large USVs (LUSVs), and medium USVs (MUSVs) has the greatest operational success over 
an enemy when the distributed force consists of a small number of LSCs, a greater number of SSCs, and many 
USVs. The author’s recommendation for the U.S. Navy is to continue to develop and employ USV technology 
to enable DMO objectives.
See full thesis text: https://calhoun.nps.edu/handle/10945/64162
Keywords: unmanned surface vessel, Distributed Maritime Operations, DMO, medium unmanned surface 
vessels, MUSV, large unmanned surface vessels, LUSV, Map Aware Non-uniform Automata, MANA
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MODEL-BASED AND EXPERIMENTAL ANALYSIS FOR FUTURE 
LIQUID AIR ENERGY STORAGE SYSTEMS
Christopher M. Girouard, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Anthony G. Pollman, Department of Systems Engineering
Co-Advisor: Alejandro S. Hernandez, Department of Systems Engineering
While operating renewable power systems, energy storage systems are integral in ensuring the continuity of 
power during generation intermittencies. Due to its high energy density and proven large-scale implementa-
tion, liquid air energy storage (LAES) is a potential energy storage system for the future needs of both mobile 
and static micro grids. This thesis presents two separate papers using the systems engineering process: modeling 
and testing of a potential LAES system and an experiment investigating the potential for new liquid generation 
methods. The first paper builds an analytical model of a supply-side LAES system intended to use excess energy 
from renewable sources that would otherwise be wasted. This analysis supported the system component selec-
tion and the expected performance based on prior, validated model research. The second paper investigates the 
potential of using a Stirling cycle-based cryocooler to generate liquid air. These papers are in conjunction with 
peer work on a demand-side model for LAES as well as Stirling engine-based energy regeneration using liquid 
air. Future work includes prototyping a LAES system based on energy storage requirements.
See full thesis text: https://calhoun.nps.edu/handle/10945/64166
Keywords: systems engineering, power, liquid air energy storage, LAES, renewable, energy storage
INFORMING THE SYSTEMS ENGINEERING APPROACH TO MAINTENANCE 
ACTIVITY DEVELOPMENT USING MAINTENANCE PERSONNEL RISK ATTITUDES
Benjamin W. Rathwell, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Douglas Van Bossuyt, Department of Systems Engineering
Co-Advisor: Joseph W. Sweeney III, Department of Systems Engineering
Co-Advisor: Anthony G. Pollman, Department of Systems Engineering
Systems engineering practices in the Navy consider operational availability as a system attribute determined by 
system components and a maintenance concept. A better understanding of the risk attitudes of system opera-
tors and maintainers may be useful in understanding potential impacts to operational availability that the sys-
tem operators and maintainers have. The method presented in this thesis synthesizes the concepts of reliability, 
risk attitudes, and utility theory to quantify the effect that risk attitudes of systems operators and maintainers 
have on system operational availability. The method consists of four main steps providing the engineer with a 
risk-attitude-adjusted insight into the system’s “utility” as determined by a system “value” parameter, which, in 
this case, is system reliability. This is accompanied by a final step that may be taken by systems engineers that 
uses the output of the previous four steps to inform any necessary iterations to the system design process. If it 
is deemed necessary to redesign the system (Step 5), the systems engineers will likely choose new system com-
ponents and/or alter their configuration; however, redesign is not limited to physical alteration of the system. 
Several other options, which may be more practical depending on the system’s stage in the life cycle, address 
this issue from a maintainability or supportability perspective rather than a reliability perspective.
See full thesis text: https://calhoun.nps.edu/handle/10945/64053
Keywords: availability, decision-making, DOSPERT, human factors engineering, human systems integration, 
maintenance, reliability, risk attitude, supportability, systems engineering, utility theory
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DEVELOPING AN ASSESSMENT FRAMEWORK TO AID THE INSTALLATION 
MANAGEMENT COMMAND (IMCOM)-PACIFIC REGION’S INVESTMENT STRATEGY
Andrew S. Hines, Captain, United States Army
James R. Williams II, Major, United States Army
Matthew W. Miskowski, Major, United States Army
Samuel B. Albahari, Major, United States Army
Travers Doane, Major, United States Army
Master of Science in Systems Engineering Management
Advisor: Alejandro S. Hernandez, Department of Systems Engineering
Co-Advisor: Brian M. Wade, The Research and Analysis Center
Co-Advisor: Joseph W. Sweeney III, Department of Systems Engineering
Garrison commanders at Army installations have the authority to choose in which programs to invest. Installa-
tion Management Command (IMCOM)-Pacific wants to inform these funding decisions through a structured 
assessment process that incorporates relevant metrics. While IMCOM-Pacific has collected some data metrics, 
it is not clearly linked to the Army Community Service (ACS) office’s primary objective of “increasing soldier 
readiness.” This capstone project treats the IMCOM-Pacific ACS office as a system and utilizes a systems 
engineering approach to decompose the system’s functions and objectives to assess the value of each program 
under the ACS office. The resulting framework provides the ACS office a reusable, defendable model that traces 
measurable attributes to the overarching objective. This quantitative value model assists the ACS office in 
ranking programs with regard to the overarching objective and developing an appropriate investment strategy. 
The project team delivered a spreadsheet with step-by-step instructions for the construction of a notional value 
model, which is applicable to other IMCOM garrisons. This capstone may also support future work for an 
optimization model that maximizes the value of an investment strategy.
See full thesis text: https://calhoun.nps.edu/handle/10945/64115
Keywords: framework, value model, risk, metrics, outcomes, process, inputs-outputs
USASOC VALUATION MODEL
Derek Johnson, Major, United States Army
Jacob E. Austin, Major, United States Army
Michael B. Kee, Major, United States Army
Reuben B. McCurdy, Major, United States Army
Thomas A. Dimiero, Captain, United States Army
Master of Science in Systems Engineering Management
Advisor: Alejandro S. Hernandez, Department of Systems Engineering
Co-Advisor: John T. Dillard, Graduate School of Engineering and Applied Sciences
Co-Advisor: Robert Semmens, Department of Systems Engineering
Co-Advisor: Joseph W. Sweeney III, Department of Systems Engineering
This report presents the development of a model designed to assist the United States Army Special Operations 
Command (USASOC) in prioritizing its acquisition requirements. Traditional benchmarks for obligations and 
expenditures from the Office of the Secretary of Defense do not sufficiently address USASOC’s concern for 
capability in the hands of the Special Operations Forces (SOF) operator. Existing methods focus on financial 
metrics instead of capability-based analysis. This report discusses how the team analyzed stakeholder require-
ments, decomposed them into traceable value measures, and created a working value model: the Capabilities 
Assessment Value Model (CAVM). The model assesses projects based on the capability the product or system 
will provide to the warfighter. Previous research on USASOC acquisitions, qualitative and quantitative value 
modeling, measurement theory, and detailed input from SOF operators and their leadership are the basis for 
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the development of the CAVM. Unique to the CAVM is the model’s ability to generate a value score that en-
ables USASOC to independently rank-order potential investment projects into a fiscal year order of merit list 
(OML). The model is a novel evaluation tool that integrates into USASOC’s current process yet breaks from 
the traditional methods of measuring programmatic success. The CAVM provides USASOC with additional 
decision-making analysis that focuses on the capability provided to the end user.
See full thesis text: https://calhoun.nps.edu/handle/10945/64017
Keywords: value, optimization, capability, utility, versatility, complexity, interoperability, compatibility, criti-
cality, acquisition, technical readiness, prioritization
ENABLING WARFARE AT THE SPEED OF LIGHT: A COMPARATIVE 
ANALYSIS OF MULTI-MISSION HIGH ENERGY LASER RADARS
Jonathan P. Hawkins, Captain, United States Army
Mitchell D. Monette, Major, United States Army
Nefjoveny J. Rosa, Captain, United States Army
Reed G. Timme, Captain, United States Army
Thomas M. Bookout, Captain, United States Army
Master of Science in Systems Engineering Management
Advisor: John T. Dillard, Graduate School of Engineering and Applied Sciences
Co-Advisor: Robert Semmens, Department of Systems Engineering
Co-Advisor: Alejandro S. Hernandez, Department of Systems Engineering
This capstone report provides a cost effectiveness analysis of various radar systems capable of guiding the Multi-
Mission High Energy Laser (MMHEL) from a Stryker platform. The Army’s Rapid Capability and Critical 
Technologies Office (RCCTO) is developing the MMHEL to provide a Mobile Short-Range Air Defense 
(MSHORAD) capability to maneuver units. The MMHEL requires a radar to cue the fire control system for 
target engagement. Past efforts to employ high-energy lasers have relied on large, stationary radars for target 
acquisition. The reliance on such radars limits a unit’s ability to maneuver and results in the laser being em-
ployed primarily from a defensive posture. To maximize maneuverability and enable the offensive employment 
of the MMHEL, the U.S. Army needs an on-platform radar that is compact and inexpensive enough to equip 
multiple Strykers within a Stryker Brigade Combat Team with the capability to engage targets from a mobile 
platform. The RCCTO is currently tasked with accelerating efforts to fill this need. The intent of this report is 
to assist the RCCTO in these efforts by generating a list of viable radar alternatives and conducting a cost effec-
tiveness analysis to produce a recommendation of the most optimal solution. The results indicate that RADA’s 
aCHR radar presents the best value in terms of cost and benefit to the warfighter. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64109
Keywords: MMHEL, Multi-Mission High Energy Laser, radar, beam control, target acquisition, directed 
energy weapons, Stryker, Rapid Capability and Critical Technologies Office, RCCTO
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RELIABILITY GROWTH MODELING OF A COMPLEX SYSTEM
Carol B. Davis, Civilian, Department of the Navy
Master of Science in Systems Engineering Management
Advisor: Bryan M. O’Halloran, Department of Systems Engineering
Co-Advisor: John M. Green, Department of Systems Engineering
Acquisition Category (ACAT) Level I programs are held to a mandated reliability growth requirement by the 
Milestone Decision Authority (MDA). Many times, ACAT Level I programs do not have the data required 
prior to going to test in order to assess and determine the requirement posed on them by the MDA. Most times, 
due to the complexity of the ACAT Level I program, there is not a comparable program in which to use its data. 
While there are existing methods that assess reliability growth, they require having failure data available. Due 
to the complexity of ACAT Level I programs, having the type of data available early in the program’s schedule 
is usually not possible. Therefore, the existing methods do not work to answer the mandated requirement posed 
on such complex programs. To overcome this challenge, a design methodology was developed to exhibit the re-
sults of reliability growth for ACAT Level I programs. This thesis (1) prepares data gathered from the program’s 
documents as an input to the AMSAA PM2-C model to develop a baselined reliability growth planning curve, 
(2) produces a demonstrated reliability growth curve,  and then (3) compares the baselined planning curve to 
the demonstrated reliability growth curve. These tasks are captured within the design methodology, which is 
presented as a repeatable process applicable to ACAT Level I programs. Executing the series of steps in this 
thesis fulfills the mandated requirement posed by the MDA with fidelity. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64131
Keywords: reliability, growth curves, growth modeling, reliability modeling, reliability growth, modeling reli-
ability growth curves
MISSION PROFILE DEVELOPMENT FOR THE USE OF SWARM UNMANNED 
AERIAL VEHICLES OR UNMANNED AERIAL SYSTEMS
David P. Hunter, Major, United States Army
Julio R. Fernandez, Major, United States Army
Kimberly Janicek, Captain, United States Army
Steve Deleon, Major, United States Army
Steve Naser, Captain, United States Army
Master of Science in Systems Engineering Management
Advisor: Ronald E. Giachetti, Department of Systems Engineering
Co-Advisor: Kathleen B. Giles, Systems Engineering Program Office
This report explains how a swarm of autonomous unmanned aerial vehicles (UAVs) can perform different 
missions to fill capability gaps, augment current capabilities and assets, or provide commanders options in a 
joint-contested operational environment. This project utilizes a technology push approach as the technology 
currently exists; however, operational missions have yet to be determined. Proposals of five different mission 
profiles serve as a method to  convey potential uses of an autonomous swarm for the Department of Defense. 
The vision behind each profile is not bound by the limitations of today’s technology, but instead looks to where 
technology advancements and adaptations could fulfill the requirements necessary to perform the missions.
See full thesis text: https://calhoun.nps.edu/handle/10945/64134




LOCK IT DOWN: IMPROVING FEDERAL SPECIFICATIONS FOR PHYSICAL 
SECURITY WITH A SYSTEMS ENGINEERING APPROACH
Darren Finklea, Civilian, Department of the Navy
Master of Science in Systems Engineering Management
Advisor: Robert Semmens, Department of Systems Engineering
Second Reader: Walter E. Owen, Department of Systems Engineering
Implementation of systems engineering processes to improve design and performance requirements in physical 
security equipment federal specifications is a concept worth investigating. The Department of Defense com-
poses federal specifications to supply the warfighter with approved products that are essential for the protection 
of classified information. In the past, it was common for physical security equipment specifications to require 
multiple amendments due to insufficient requirements or a lack of complete knowledge in end user needs. The 
thesis examines four physical security equipment specifications and develops an approach based on systems 
engineering methodologies to reduce the occurrence of amendments and deliver products that fully satisfy end 
user needs. The identification of problem statements and operational requirements along with the execution of 
a stakeholder analysis, functional analysis, and subject matter expert interviews found that a systems engineer-
ing approach can establish a more complete and standardized process to formulate equipment requirements. 
The General Services Administration will review the findings for possible implementation for future physical 
security equipment specifications.
See full thesis text: https://calhoun.nps.edu/handle/10945/64154
Keywords: physical security, performance requirement
ASSESSING THE USABILITY OF MONTEREY PHOENIX SOFTWARE
Timothy Gramp, Civilian, Department of the Navy
Master of Science in Systems Engineering Management
Advisor: Kristin M. Giammarco, Department of Systems Engineering
Second Reader: Robert Semmens, Department of Systems Engineering
The current and future system engineer’s toolkit increasingly contains complex software applications to aid in 
the defining and designing of systems. This thesis presents an examination of the software usability reported 
by a group of DoD military and civilian personnel who were exposed to one such application, the Monterey 
Phoenix (MP) modeling tool, for the first time. The objective of this analysis is to test the hypothesis that, 
among new users, those with prior modeling background will report a better MP user experience and better 
software usability than those without prior modeling background. Naval Postgraduate School students and 
faculty who responded to an invitation to participate in an ONR-sponsored usability study completed a care-
fully constructed protocol designed to identify modeling experience level, provide a brief introductory tutorial 
to the MP software, present participants with a simple modeling task using MP, and capture feedback from 
users at the completion of the protocol. Participant feedback produced data for use in the calculation of System 
Usability Scale scores, Net Promoter Scores, and the NASA Task Load Index, which are established measures 
of usability. Finally, a Monterey Phoenix subject-matter expert developed and applied a grading rubric in the 
evaluation of MP models that study participants produced. 
See full thesis text: https://calhoun.nps.edu/handle/10945/64172
Keywords: software development, MBSE, software usability, system engineering tools
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ARMY CONTRACTING TRAINING AND TASK EXECUTION ANALYSIS 
Johnathan S. Kennedy, Major, United States Army
LaToya C. Hall, Major, United States Army
Lesa B. Sylve, Captain, United States Army
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Since 1992, the General Accountability Office placed the DoD contract management on the high-risk list due 
to the workforce’s lack of training, experience, and education. Their report found that budget constraints in 
the mid-1990s forced the DoD to reduce the acquisition workforce. The DoD began rebuilding its acquisition 
workforce in 2009. The Army founded the Army Contract Command (ACC) in 2008 to address issues in 
the contracting workforce. The ACC developed the 51C Proficiency Guide Assessment in 2010 and replaced 
the training guidance in 2019 with the 51C Job Aid. The purpose of this research was to identify the training 
requirements in each contracting environment including home-station, short-duration deployments, and long-
duration deployments. This study used 22 of the 29 contract training tasks from the Job Aid and contracting 
data from the ACC Business Analyst Division to analyze the differences in tasks experienced between contract-
ing environments. We captured the differences in each environment by accounting for the frequency of tasks 
performed in the environment. We concluded that the tasks performed in each contracting environment with 
varying frequency. The tasks contracting personnel executed in home-station were significantly different than 
the tasks they performed in deployment. Our study suggests that Army contracting should consider developing 
separate training plans that address tasks required to perform in each contracting environment.
See full thesis text: https://calhoun.nps.edu/handle/10945/64177
Keywords: 51C MOS, Job Aid, Army Contracting, Army Contracting Command, ACC, training analysis, 
task execution analysis
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